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It will e noticed that a slight change has been made in the list of items in the two preceding estimates. It is
becamse most of the petty mining in Alabama is done by the property owners, who pay the miners and take the
whole wutput of bullion, while in Virginia it is worked on shares independent of the development proper of the
mines. ‘On the whole, the estimates for these two states are very uncertain, and of such small proportions that
they are comparatively unimportant.

ESTIMATES OF COST OF PETTY MINING, ETC., IN SOUTH CAROLINA.

Amount of petty mining in bullion yield .. .. o i et 4913
Number of mon engaged therein. ..o ..o i i e 15
Average number of days worked during the Fear . .. oo .t iie e aciaa (-]
Average daily earnings of these MINETS. . ... . i it e e #0.65
Probable cost of 8uUpples, €te . ..o it i e et eaa e i e e aens $33. 48

ESTIMATES OF COST OF PETTY MINING, ETC., IN NORTH CAROLINA,

Amount of petty mining in bullion yield . ..o e aanans $48, 049
Number of men engaged thereln. ... ..ot i i eeir e eerermae ceennn 250
Average numhber of days worked during the year .. oooo. e i i ccem e era s 160
Average daily earnings of these MIReTS. «oow oot oo iier cievicetcarea e e cce rvennenaansaaonn $0.RO

ESTIMATES OF COST OF PETTY MINING, ETC,, IN GEORGIA.

Amount of petty mining in bullion yield . . . e e aann $39,172
Number of men engaged therein.. ..o it e e i 200
Average number of days worked during the year . oo o om i 150
Average daily earnings of these JIEIS. ..o nmom e e iieireiiei e caen e nanaa.. FLED

Tn these states it is impossible to itemize more than has been done in the above, as the conditions are so
different in various sections of the sanie state and there is such a large amount of petty work., The above figures
show pretty well the amount of this work,

ALASKA.

The report on mining in Alaska is furnished by Mr. J. H. Burfeind, special agent.

Alaska is so new and extensive a mining field that it may be expected to become a permanent, though perhaps
not very abundant, source of supply. The ores thus far milled are chiefly low grade, occurring in large amounts,
thus promising a permanent, though not rapid, increase.  The gravel deposits, like those of all far northern countries,
are of very limited extent.

Exact information respecting the actual amount of gold and silver produced in this territory can not be obiained.
This refers especially to placer mining, which is carried on in a great many places beyond the reach of transportation,
and at some places unknown except to the discoverers. Respecting quartz mining, more exact figures are obtainable.
The deposits at mints and the reports from express companies are usually reliable guides as to certain facts, but
neither can be so considered here. Most miners carry their gold dust themselves to market, to San Franeisco
{California), Portland (Oregon), or Victoria (British Columbia), and these respective states and provinces are
credited with producing large amounts of gold which in reality come from Alaska.

Previous reports have been made relating to the earlier discoveries of placer mines. This description will be
cynfined to what has been done since 1880.

SILVER BOW BASIN,

The placer mines at this camp were discovered late in the fall of 1380. Many miners arrived during the following
winter, and the present town of Junean was started during 1881. A small amount of gold was produced that year,
but the seasons of 1882 and 1883 were the best, and most of the best available ground was worked. Since that time
mnch labor and the outlay of large sums of money have been required to get the ground into eondition for working.
During 1889 about £50,600 was produced, and fully eight-tenths of this by 2 private companies, in which men combined
their labor and money. Iven these 2 successful companies have lately sold their rights and interests to the Silver
Bow Basin Mining Company. This company is now running a tunnel 2,600 feet long. The general opinion is that
the company will take out more gold than has been taken out of the camp up to this time. The location warrants
this to & certain extent.

Quartz mining in Silver Bow basin has been thus far unprofitable, not because there is no gold ore, but on
account of the unsuitable works built there. There are ores in Alaska which can not be treated with profit by
plant similar to that used at the Treadwell mine.

Between Silver Bow basin and Juneau is a syenite belt, and in it are found many veins. The Dora and Yukon
Union group produced considerable gold considering the amount of work done,
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DOUGLAS ISLAND.

Placers were discovered here during 1881, and had produced about $30,000 when work was stopped. The
working of these placers laid bare a very large body of low-grade quartz, which was located as the Paris mine,
which the owner, not considering of much value, sold, with a few adjoining elaims, to Mr. John Treadwell for a few
hundred dollars. The quantity of ore was satisfactory, hut the average quality had to be learned, and development
work was started at once in a systematic way. As sovon as Mr. Treadwell and his associates were satisfied that
with proper works the ore would yield a good profit they began building a 120-stamp mill, After this mill had run
successfully for several years another 120 stamps were added, and not one of these stamps has remained idle a day
for want of ore; however, 4 or 5 days have often constituted a montl’s run on account of scarcity of water, Steps
are being taken to avoid this trouble. The ore body, where it is worked at present, is above 530 teet wide and is
quarried in open pits, a few power drills being ample to break 600 tons daily. No assorting is done, everything
between the walls going to the mill.  The ore consists mainly of quartz and caleite, carrying free gold and gold-hearing
iron pyrites, The free gold is amalgamated in the batteries and on plates in front of them, and whatever gold or
amalgam may escape from the plates is saved in mercury traps. The pulp, thus freed from the metallic gold, goes to
the Frue concentrators, where the gold-hearing pyrites are separated from the worthless gangue and the concentrates
are taken by tramway to the roasting furnaces, on: the top of which they are dried.

There is 1 reverberatory, 13 feet by 65 inches, inside measure, and 6 double Hammond-Spence furnaces. The
gold is extiacted from the roasted material by the Plattner process. Of the gold in the raw sulphurets 93 per cent
is found in the melter’s bar ready for shipment, the loss being only 7 per cent,

There are other producing mines on Douglas island. The Mexican group, adjoining the Treadwell on the
southeast, now being opened, is expected soon to enter the list of producers.

SHEEP CREEK.

Thig camp has only come into notice since 1888. The Silver Queen is the only producing mine yielding a
high-grade silver ore, It contains some gold also. The first-class ore is shipped, while all ores under $100 per
ton assay value remain on the dumps awaiting some other treatment. The shafts and tunnels on this property
show the ore bed to be uniform in size and quality. There are several other claims on this ledge that have good
indications. The Gould and Currier claim is a different ledge, and the ore carries principally gold, with a small
amount of silver. Not enough work has been done to demonstrate the extent of the ore body, but the ore taken
out for the purpose of development is sufficient to more than pay for the money expended, which can be said of only
a few mines. Tt is to be hoped that the different owners of claims in this eamp will continue to work, as by doing
so0 they have every indication of meeting with suceess.

SUMDUM BAY.

In the summer of 1889 two good discoveries were made here. On the Sunnyside lode is found a purple copper
ore (bornite) carrying up to several hundred ounces of silver per ton. At another part of the bay rich gold ore was
discovered late in 1889. A mill run made by Mr. Thomas Price at San Francisco shows that the ore averages
$300 per ton in gold, and the test made indicates that it can be worked very cheaply. The owners are diligently
investigating their discovery.

GLACIER BAY.
Silver-lead ores have been discovered here, but as yet work has been insufficient to demonstrate the value of

the discovery.
ADMIRALTY ISLAND,

The large bodies of low-grade ore found here have, as far as investigated, proved too low in gold to justify
working. At Funter bay, on this island, small veins of good grade gold ores are found, but further development
work is necessary to determine quantity and quality, and the discoverers and owners are now erecting a small
Huntington mill.

BERNERS BAY.

This district was entirely neglected in 1889, nothing but assessment work having been done. It is to be hoped
that the promising properties here will receive more attention, as the work on the Comet, little as it is, shows a good
body of excellent ore, and the work on the Uncle Sam and Golden Brown, which excee‘ded the necessary assessment

" work tliis last season, has met with results sufficient to encourage-other owners of clains.

YUKON.

The discouraging reports about unwholesome provisions and the difficulties encountered in getting to Yukon
and back have deterred miners from going there, but those who have settled down to work appear to do very well.
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At Snettisham bay good ore is said to have been found, but there is no information regarding the claims worked,
which indicates that the few miners have met with good sueccess, especially when the difference between the
production of 1880 and 1889 is taken into consideration.

Nothing like actual facts regarding the production of placer gold from the Yukon region can be obtained. My,
W. F. Reid thinks, to judge from the amount of gold brought out by way of Juneau, that every man had an
average of 8800, and thinks there are fully 175 miners at work there, which would indicate a produetion of $140,000
annually. It should be placed very much lower, however, as those who actually worked usually returned by way
of Juneau, while those who prospected all along the river mostly returned by way of San Franeiseo, and with very
little gold. 'The actual proportion of the 175 who are miners and actually at work is not, however, known, and
$75,000 will doubtless fully represent the output last year.

ARIZONA.

Arizona contains great possibilities, thongh the output has been almost stationary for many vears. The climate
is less favorable than in some other sections, and the lack of railroad eommunication to many promising districts
has retarded the development of what will eventually become an important factor in both gold and silver production.

CALIFORNTA.

California, the great pioneer in the gold-producing industry, is of all the states unquestionably the most
liberally supplied by nature with this metal. Its placers are the most extensive and richest that have ever been
discovered, and they are still far from being exhausted, though many of the most important and accessible beds have
been washed over. The recent antidébris legislation in California forbidding the working of hydraulic mines has
lessened the production of the metal and threatens the ahnost entire destruction of this very important industry.
In its silver production California has for years heen almost stationary.

The following is an abstract from a particularly valuable contribution made to the director of the mint by Mr.
Charles G. Yale, who was also the special agent of the census for this state:

The prineipal mining industry of California is that connected with the extraction of gold from quartz and gravel, and the state
still continues to hold firat place in the list of states and territories in the matter of gold product from year to year. In the earlier
history of gold mining in California the main portion of the precious metal was procured from the placers or surface washings in the
gulches, eations, and river hars and beds, and for many years an enormous yield was maintained from these spurces. Gradually, however,
a8 was to be expected, the area available for this kind of mining was narrowed as ground was worked out, and then attention was
turned to other sources of gold supply. *

Finding, as the miners of those days did, these auriferous deposits only at certain points, they very naturally lonked near by for
the source of the free placer gold. This led to the search for quartz veins, and also for the large bodies of auriferous gravel which were
contained in the hills of the mining counties of the state. In time the gravel deposits were found and located and the quartz ledges
opened and developed. Then the character of the mining and the character of the mining population changed. It was no longer
possible for a nomadie miner with pick and pan to gather a fortune in a few days from a deposit which nature had concentrated for him
in a few vards of earth. It became necessary to employ capital as well as labor in the mining operations of the state. Companies took
the place of the individual miner, huilt ditehes to bring in water to the gravel claims, and mills to crush the ore from the gunartz veins.
The miners gradually stopped working for themselves and were employed hy the companies for daily wages. They became more settled
in their habits, gave up their nomadic instinets, and beeame permanent residents of the little mining camps and larger mining towns,
where they were sure of steady employment in the mines or mills. Of course there are still inany prospectors in the mountain counties
.as well as mifners who are working their own claims, but the majority of the mining population is now engaged in work for the
companies, who are operating the mines on a more extensive seale than is usnally possible for individuals,

The era. of speculative mining incidental to newly-settled mining regions has also passed by in California. .

Tt may be confidently stated that the quartz industry of the state is in a betier condition to-day than it has heen since its inception.
The appliances for saving gold which have been perfected are applied intelligently and earefully, and every effort is made to gain alarge
percentage of the gold that is in the ores. The sulphurets are no longer allowed to go to waste, but all mills are now supplied with
coneentrators for saving this valuable produet for subsequent treatment. Some of the larger mills have their own ehlorination works
for treating sulphurets, but those which have not find no difficnlty in disposing of the concentrates to establishments which make a
specialty of working them. The value of the sulphurets is usnally subordinate to the value of the free gold in the ores, but in the total
product form an important factor. The average value of the sulphurets saved in the state may be placed at from $30 to $90 per ton of
concentrates, but it, of course, may take many tons of ore to yield a ton of these concentrated sulphurets. The percentage of sulphurets
will vary from 1 to 5 of the ore milled. These sulphurets are iron pyrites principally.

What are termed low-grade ores vary in value from $3.50 to $8 per ton in gold, and high-grade ores are those yielding from $15 to
#30 per ton.  The average value of the ore treated at preseut may be stated at #10 to $12 2 ton. In the low-grade ores the gold can seldom
be seen with the naked eye, but the high-grade ove often shows particles of free gold. Mineralogically the ores worked consist generally
of a quartz gangue, carrying free gold and irom pyrites. Quartz is the characteristic matrix of the veins, though other matriees occur.

The milling of wold ores in California has been greatly perfected of late years, amd it is now possible to work ores profitably that
10 years since were practically worthless. This has come about hy the adoption of more economieal methods in both mine and mill and
greater care in the handling of the ore, as well us inereased knowledge of the proper wuy to treat the ores in the mill. Tmproved
:ippli:mees are also important factors. The present form of stamyp mill combines durability of construction with an automatie simplicity
in the manipulation of the ores. The important ohject in the treatment is to secure the largest yield eonsistent with the least waste of
the preeious metals by the adoption of the most rapid, simple, and economical method of reduction and amalgamation.
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Briefly, the process of treatment may be described as follows: The ore from the mine is conveyed to a chute above the rock breaker
floor, where it is discharged upon a grizzly, which consists of an arrangement of iron bars framed and inclined downward and so set as
to permit only the smaller and suitable-sized fragments to fall iuto the ore-feeder bin helow, while the larger masses slide down over
the grizzly to the rock breaker, which crushes them to proper dimensions and discharges them into the ore-feeder bin and hopper. From
here they are automatically fed as required to the battery stamps in the mortar, where they are pulverized, and quicksilver being
introduced to the pulp an amalgamation of the freed particles of gold is accomplished and the resulting amalgam retained on the silver
plates fitted within the mortar,

" A suitable amount of water is introdneed into the battery with the ore, and this, with the “swash” of the stamps, forces the ground
pulp and amalgamated particles through fixed screens out of the mortar upon an inclined table or apron of such a width as to permit a
thin stream of water and pulp over the silvered plates with which this apron is eovered, where the stray amalgam and liberated particles
of gold are caught. The remaining sands flow on concentrators, which by their peculiar action retain the heavy and metallic particles
and discharge the lighter and worthless portion. Where water power is abundant this waste, or  tailings”, is sometimes again worked
in arrastres to catch anything which may have passed the appliances described, The concentrations caught in the concentrating
machines are aceumulated in proper receptacles and retreated, either by further pulverization and amalgamation in grinding pans and
settlers or by chlorination or otlier process, as the character of the chemical combinations may require.

Although some of the sulphurets shtained by the concentrators are treated at smelting works, most of them are treated in California
by the Plattner chlorination process. This consists in roasting the conecentrates in reverberatory furnaces to drive off the sulphur,
arsenie, and other deleterious substances, Saltis added asthe reastnears completion. The thoroughly roasted and moistened concentrates
are charged into impregnation vats, through which chlorine gas is passed. The chlorine gas attacks the gold, forming with it terchloride
of gold. Then water is added to the vats, by which the terchloride of gold is leached out. The lixivium is run into precipitating tanks,
where, by the addition of a solution of sulphate of iron, the gold is precipitated. The gold is collected upon filters, thoroughly washed,
dried, and melted. The chlorination gold averages from 0.999 to 0.9995 fine. Ifthere is silver in the concentrates, as often happens, it is
leached out and reduced to ainetallic state. A chlorination plant with a capaeity of 6 tons in 24 hours costs from $6,000 to $7,000, and it
will cost such a plant about $10 & ton to treat the concentrates, From 90 to 92 per cent of the gold value of the concentrates is recovered.
At all important mining points in the state there ars now custom ehlorination works, which charge about $20 per ton for treatment and
guarantee about the above-mentioned percentage of returns.

Machinery for concentrating the sulphurets has attained considerable perfection of late years, and there are many forms un the
market. The most popular and generally used are those forms which employ an endless rubher belt, near the head of which the pulp is
fed. The belt is slightly inclined and is given a shaking motion, so as to keep the particles in agitation. The sulphurets settle on the
belt, and, adhering to it, are carried over the head of the table and deposited in a tank or box beneath. The specifically lighter particles
are carried downward and pass, as ““tailings”, to the blanket sluices outside the mill. These are the general features of this cluss of
machines, which, however, vary in details of construction and operation to some extent, and each kind has its advocates, Many mills
have from 100 to 200 feet of blanket sluices with a grade of from 1 inch to 1.25 inches per foot, and the stuff, after passing over the
concentrators, is led to and flows throngh these blanket sluices. The sands collected on the fibers of the blankets are usually ground in
a pan used for that purpose, though essentially like those used in gilver mills,

“I'he introduction of rock hreakers and antomatic ore feeders has greatly inereased the effectiveness of stamp mills as compared
with breaking rock and feeding the battery by hand. The use of the feeders is considered to bave increased the eapacity of the hattery
from 15 to 20 per cent, besides effecting a very considerable reduction in the weuring of screens, dies, shoes, ete,  As to the duty of
stamps, the number of tons crushed depends on several things, but chiefly upon the character of the ore.  Hard ores and those of a clayey
nature decrease the duty of the stamps. The average duty of the stamp in this state is approximately 2.25 tous of ore in 24 hours,
Within a short time a great improvement has been made in the matter of steel shioes and dies for quartzinills. Formerly, owing to their
tendency to chip and cup, their introduction met with little snecess. In most mills, where trausportation is an important element in the
cost, steel shoes have replaced the iron ones formerly used. Recently chrome-steel shoes and dics have been introduced and have proved
their superiority over most other kinds of steel used. In some mills steel shoes and iron dies are used. The iron dies wear more evenly
with steel shoes thian the steel dies do, The life of the steel is about 2.5 to 3 times that of iron shoes and dies, and the cost about twice
as great as that of iron. '

In the matter of plates for the aprons of gold mills silver-plated copper has almost every where superseded the ordinary amalgamated
copper plates. They are more casily kept clean and the coating of amalgam that forms is very effective. In fact, there is a constant
absorption of amalgam by the plates. At the Empire mill, Grass Valley, Nevada eounty, notwithstanding the fact that the plates were
well cleaned every day, the “sweating” of the outside battery plates and the aprons from 4 batteries yielded $19,000 worth of amalgam-
after 1.5 years’ run.

The loss of quicksilver per ton is variahle, 1 ounce per 2 tons of ore (1 pound for 32 tons) is about the mean guicksilver loss for
the mills of the state. The quicksilver loss occurs generally through its being ‘“floured” and floated off with the water in extremely
finely divided particles.

As to percentages saved and cost of milling gold ores, Mr. John Hays Hammond, M. E., an authority on this subject, says:

The average value of the ore worked is the value of the gold saved, plus the value of the sulphurets saved plus the value of the tailings lost. From these
factors is calculated the percentage of gold saved by the mill, This represents the efficiency of the process. Other things being equal, this will vary with the
character of the ore. "Where the gold is very fine and where the sulphurets are of & brittle character the percentage saved will be less than in the treatment of more
favorable ores. Moat of the loss occurs in the loss of sulphurets, consequently ores earrying a large percentage of rich sulphurets may have comparatively rich
tailingg. There are few ores in mines in operation in California from which 80 per cent and upward of _the assay valt}e can not be extracted by skilled mill men
with good mills. The majority of mills save at least 75 to 85 per cent of the assay value of the ores. Careful investigation at the North Star and Empire mills,
carried on for 1.5 years, shows a saving of from 82 to 94 per cent of the assay value. The usnal percentage aa_ved, according to reliable semimonthly reports from
these mills, is from 86 to 80 per cent of the assay value of the ores. In these eatimates of course no deduction is made for the loss of gold in the subsequent
treatment of the sulpburets, nsually urimportant in this connection.

TSUAL COST OF MILL LABOR IN CALIFORNIA PER 24 HOURS.

1 man at rock breaker, At $2.50 .. oo u e e et re e s ceretacanee veae
2 amalgamators, Bt $3 . .oenns i e e et neest e
3 concentrators, 1 at $3 and 2ab $2.50. o c v e e et b e

The rock-breaker man also attends to the blanket sluices, and is employed in other tasks abont the mill. Where steam power is employed in addition o the
above force, 2 engineers and 1 masn to pile the wood near the boilers, ete., are required,
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The following is the usual cost of milling per ton in a 40-stamp gold mill (water power) with a capacity of 80 tons per 24 hours:

COST PER TON OF GOLD MILLING IN CALIFORNIA.

Labor:

Mill TabOr £ e nicrcreiimarnte v e eannnncn e eee $0. 205
Asgsaying, retorting, and superintendence. ..... PO 0. 625
B0 € P ISP €. 230

Supplies:
[07:1:1 01 17’ 1R S e et e ieanen i mhsamane e saesnemaasaaanaanoan PO, $0.070 to $0.100
Quicksilve 0,015 to 0.040
Lubricants, screens, illuminants, machinists’ time, ineidentals . o.oo.ooiiiiiiiimiiiieiiiiiinna, 0.040 to 0.080
Total 0.355 10 0.450

To this must be added the cost of water power, which is very variable. Where steam power is used the above estimate should be inereased about 16 cents per
ton for lnbor, Repairs, lubricants, ete., incident to the use of steam-power plant inerease the cost about 1 cent per ton.  An electrie plant to Tluminate the mill, the
office, etc., costs about $600. The cost of producing the light is but little beyond the cost of power to ran the dynamo, Good iMumioation is very desirable about a
mill. The charge for assaying, retorting, and snperintendence is based upon the salary of $120 per month for 4 man to perform these duties, in addition tu rendering
other gervices, that is, clerk, timekeeper, ete,, about the mine. One half of his time is charged to the eost of milling, while the other half is charged to the cost of
miniug. At some works the superintendent of the mine performs these duties,

Although the ordinary stamp mill still continnes to maintain its prestige for the reduction of ures in California, it is proper to state
that within the past few years various forms of roller mills and other forms of pulverizers have been largely put into use, especially on
small mines, where the owners were unwilling or unable to go to the expeunse of erecting stamp mills, There are several types of the
pulverizers, varying more or less in principle, but forming in themselves complete ready-built mills, simply needing a foundation to be
ready for work. These cost mach less than stumps, and have been found very effective on certuin elasses of ores.  In faet, their use is
increasing gradually, as they are well adapted for prospecting mills and for mines owned by individnals or small eompanies. There are
sowe persons who advocate their use in preference to the stamp, while others do not believe iu auything but the stump for crusking ore,
However, nmmbers are made, sold, and put into use, and in eertain instunces their effectiveness can not be doubted,

As to the extent of the quartz industry, some idea may be given from the appended list of quartz wills, as this list will show the
relutive importance of the different counties of the state. [t should be borne in mind that the larger portion of the mills cnumerated
are only run during the water seasou, and some are “custon mills”, which run whenever supplied with ore. As wost of the California
wills arg run by water power, it will be understood thut unless other power is mentioned water is employed,

QUARTZ MILLA.

i | Num- i i 1 { Num- |
COURTIES. Mills. L her of | Remarks. ; COUNTIES. | Mills. | ber of Remarks,
Btamps.i § MTamps.
o . O R e ]
Awador ....... »ee| Amador gold ..ol I 60 ; ‘ Eldorado—cont'd .| Josephine mine. ..o oooo.. ‘ 24
Amador Queen o.....o..o. 20 ! Linden gravel ....ooooniann. ! I
Bunker Hill i 40 Water or steam. ]\ | Melton ... ia
GOVET « o caae e imeaemae- | oa [0 T 16
Kennedy «oveeeoneecenannnas i 40 \) i Pacific. covmmeeninon i [
Keystone . 40 | Water or steam. i 0gers gravel 10
! Lineeln .. 40 § i Superior ..o oienan. i 16 | Steam,
Live 02k covreavrneneaacannn 2 I T, Tayvler 10 1‘
Layal Lead . 10 i Vandatia .. ! 5 | Nteam.
Maloney .oevounennaniinnan 40 i . Zentgraft. ..o ool P10 \"
MOOTE «eaeeemeeraranncnnnnn 10 | Fresno............ AUBEY e P10 Steann,
Nevills . Lo i | Confidence.....ooonn 5
[63:1:3 13 - SRR 10 CHanoveroo 5 | Steam.
Plymonth Consolidated Min- | 160 g | Jusephine - 20 Dar.
ing Company. § Last Chanee o veeeeeeeneean 10 | Do
South Spring Hill 30 ! i Providenee...... PPN R {’ Steam, Dodge pulver-
Sutter Creek......oooovenens 10 i { i iziug mili.
Wildman 10 \' ‘ Samson Steam, Eendall mill,
Zeile...... . 40 | Water or steam. . Lagsen. ... caenans | Evening Star
Calaveras (@) ..cv.- Blazing Staramd Water Lily. 3 | Steam. ‘1 ] Golden Eagle |
Esmeralda......covmeevnnn.. 1% | Do i Los Augeles (rReilly mine | Steam,
40 " Steam and water. o Mariposa ..ooo oo [ Cranberry oo ocoeeeeicnans 2 grrustres,
MeCreight. oo aonei oot 10§ H‘ i Hathaway-Bondurant ... 10 Steam.
Russell Reduction and Min- 5 | Steam and water, i ] 40
ing Company. ! ‘: i 29 | Steam.
Sheep Ranch. ... 30 | Steam. ; MOBO e vvesamnmnnn- ! Monte Cristo . oo vvemnermene fensnenn | Steam, 2 Huntington
Stickles ccecmciaceconanens. 20 i ] il
Suffolk .o ciieinn 5 i Standard Consolidated...... 15 : Steam.
Tticaming -....covereveuenes 60 ¢ Monterey..coen... Last Chanee......coacneen.. 3 1 Do.
Colusa .coreeeesr..| Manzanita gold mine ... 10 Steam mill, ‘ S M ! Palisade silver. ... .ovuneeo-. 10 Do.
E1dorado (b) «veee-.| Alpine ..o voiiiinanaii e 10 . |, Nevada.., ..| Blue Bell _. 10
Big Canyon......covemenenes i 20 i Brunswick ..... 20 - Steam.
Chili Ravine.......ocveeann- 10 ’ ; Champion . ...ccovevnenicnn. 10 ,
Church 10 ) ’[ | Champion . vereess.l 1 Huntington mill,
Gopher and Boulder........ 20 | i [ Crown Point e vvvenunnnn. 10

a The Maltman reduction works, run by steam, have aleo 1 Tustin pulverizer; the Russell Reduction Company, 1 Dodge ore pnlverizer; Amngels mine, 3 low
pulverizera; Quaker Hill, 1 6-foot Huntington mill; Buena Vista (steam), 1 Kendall rocker mill.
b The Shaw has a 5-foot Huntington pulverizer, and the Mathines Creek a 5-foot mill of the same pattern.
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QUARTZ MILLS—Continued.

. Num., { ; Num- |
COUNTIES Mills, ber of | Remarks, il COUNTIES. Mills. ber of | Remarks.
ey ) iatumps.\ o o 3 stzuups.;
Nevada—cout'd....{ Delhi....o..ooooiinan., 18 } jE Shasta—vont'd. .. ,§ Gem Consolidated ...o.o...] 10 } Steam.
Empire 46 , i} Lost Confidence ..ooooooo... ‘ 20 ? .
Excelsior .. 10 § Steam. I MUJATR ©ooeeee e caans 181 Do
(iaston Ridge ‘ 10 Do. “ willy & BHs$ .ooveronnn... 10 \
ItI'Ahﬂ...-.....,.........,...‘1 35 Tnele Sam..ooeiaancnens ! 10 Now 5t
Larimer - (1} | Sierra voveeeonn... Gold Bluff ..ooevoeaneanenann 12
Mayflower. ! 4 N Radnhow oo oviaancnnns 5 10
Nevada .oeecenimieneinennn. 14 1 Sierra Buttes . oooeeanii s
North Banner .. ... 5 Young America. cooennana.o. I
North Star 30 | Siskiyou.......... Black Bear ....... O 32 | Water and steam.
Omaha Consolidated........ 16 ’f Cariion. s ooeeee e nee i 2 |
Orleans...... . eee 8 | Steam. l‘] Comutoek Noo 2. eceennnnnos ‘ 5
Rocky GION . «eeeeneeenens e | 1 i Duggett & Smith ..oooee.... 5 |
ROAZEDE evcee i, ,nn 19 ‘ Evening 8tar...coveeeaaon... ! 4
Spanish. ... 4 Huntingtoamills. | Huouper's Costom ... ..., ‘ 5 . Steam,
Washington .ccoaveena ..t 20 | Jolhnson's Oro Fino. .. ...... " 10
Tuba.oee i 15 ' 0000 S 4
Placer ....... wemes| Bells.ooooa.o.o. eerfieeneoo.) 1 Kendall rocker mill. { Methodist Creek..ooooeoonn I 1
I Breece & Wheeler.......... 10 | Steamn. | Mount Laarel .............. ]
N C11] 4 01 S | Sehroder & Warner......... \; 5 | Steam.
Dardanelles... . 3 | Seott Bar .eoeeaeinnneoeal ﬁ 1
Dorer .o ieiicriiicinnnn. 16 ! The CiHa . oveeaneninen oo 4
JAMIRON < vevercene e, veen....| Arrastrea. | Tnele Sam.ceeeeeemeenaoe | 8
Kidd & Johnston . . 5 I Warren & Green............ ; 5
Live Oak «eoveaevnvennoiaa., ] Trinity . vooeean.s Bartred........... [ ‘ 10 Steam.
Morning Star............... 10 | Steam. I Brown Bear .....ocooonn... Y \ Dao.
NeW..ceeroann . 3 ? BullyehooD «cvnueeeenaee. ‘ 5| Do
Saint Patrick............... 15 i Gulden Chest. o oveeen oo “ 5 !
SBIpley «emmeenne e 10 ; North Star... il
Plumasg ..... PRI Crescent..... . 16 | Tuolumne ........ App i ‘
Green Mountain............ 6o Belcher Consolidated . o...|........ " Steam. Kendall oseil-
Kottle Mill oveeemeeeeeol ] 2 | Jating mill
Plumas Consolidated .. 24 Black Qake oooveeceeneee. no Steam.
Plumas Eureka . eevuivenan. .. 60 Buehanan .......ococoooeea w . Do
‘San Bernardine....f Barbero....cooeoaomaeiiol 10 | Steam. Cnmﬂnl'iduted Eureka 2
Hawley. .. ) 10 To. Experimental Gulch. ...
Waterloo 60 | Steam, new.
Waterlop 15 | Steam, old. . Huntingl -
¢ Ready Relief.. 10 | Steam. "t'i.‘";’,‘i-'zeﬁn“ngmn m
P Stonewall...oooiiiioll 10 | Increased to 30. KanaKa. . ooeennns e 5
Stribling Mill....oovenia... 5 | Steam, Madrid o oo ceeeeaaees 5 |
| Americp 5 New Albany..... IR U] }
Calumet 24 | 2Pauldry pulverizers. | PAEETSON e e e ese oo e e 20
| Celestine -...... O Rt 5 San GUIBEPPA -« e ovevccenanioarennns Arrastred.
Central 2 Huntington pulver- O T
jzers. i ; i

Idie or inactive mills are not included in this list. Additions are commouly made to the number of stamps as the mine development
and ontput of ore demand.

One reason for the inereased activity in quartz mining in California of late years is the very general adoption of water power as &
motor, thus cheapening operatichs. In most of the mining sections water is available, and the storage reservoirs huilt by the hydraulic
miners are now utilized for water supplies to the quartz mines. As a general thing this water is bronght in with a high head or pressure,
80 that there is plenty of power. This feature has had the effect of bringing to a profitable point quartz ventures that were not paying
when steam was used.

It is worthy of note that many mines abandoned years ago have been reopened and worked recently, the conditions having changed.
In the first place, the miners can work ore much more cheaply than in former years, amdl supplies are cheaper, means of transportation
Detter, and knowledge of mining increased. The Stomewall miue, in San Diego county, for instance, was abandoned for 10 years and
filled with water. It was purchased by the governor of the state, who reopencd the mine and equipped it with a fine milling plant and
other improved machinery, so that it is very profitable. Many other instances of a similar character might be cited.

Hydraulic mining was at one time the sonree of a large annual cutput of gold in California, and millions of dollars were 'mw?sreﬂ
in the mines, reservoirs, ditches, flumes, and plants. Litigation arose between the mine owners and the owners of lands along the rivers
below the mines, owing to the débris or tailings from the mines injuring the farming lands and navigable rivers. Loug-«.‘rmt'es!:ml t!:l als
resulted in most of the mines being closed down underinj unction by the United States courts, and they still remain idle. These m: j u_m'tmna
affected the hydranlic mines in the tier of counties extending from Shasta to Calaveras. However, the counties of Siskiyou, Tfllflt}:, :fnd.
Del Norte, in the northwestern angle of the state, have many hydraulic mines in operation, and this is the principal branch of mmm-g'
carried on there. The conditions for this branch of mining are exeeptionally good along the Trinity and Klamath I'i'.mrs and thelr
tributaries, In that region there is no valid objection to hydranlic mining being carried on, the :‘;troams m{t being n:’u'xg:ﬂ)lu anid t}m
délris question not heing an important one. During the past 4 or 5 years hydraulic mining operations have inereased in the 3 counties
mentioned, and large extents of ground are being developed with first-clags plants.
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Owing to the practical stoppage of this class of mining in Inrge portions of California, no improvements of note have been made of
Iate in the methods of carrying on the operations.

In some places this kind of mining is carried on in & small way by using what are called débris dams, These dams are ohstruetions
placed across the beds of streams for the purpose of holding hack the saml and gravel coming from the mines 10 prevent their entering
into the navigable streams and damaging the land in the valleys below. They are placed either in the mountain eafion or in the valleys
where storage room can he conveniently arranged. The dams are made of stone, wood, or brush, as cirenmstances require.  The struetures
are not designed to impound water, but simply to check the velocity of the current earrying the mining and other débris and to allow the
deposit of the material behind them, and therefore they partuke more of the character of retaining walls than water dams.  Some large
mines which built débris dams were also enjoined from hydraunlic mining by the courts, notwithstanding the dams, on the ground that
the waters of the streams were muddied by the overflow waters from said débris Jdams, all the matter in suspension not having heen
precipitated and retained. A commission of United States engineers, under instructions from Congress, is now engaged in examining
into the whole question of hydraulie mining in California and its effects upon the streamws, with a view ot finding the actnul damage
done by the débris from the mines, and also to see if there is any practicable way to permit the mines to he worked without dumage to
property or rivers, This commission will make a report to Congress on the snbject. In hydraulie mining water is made to do the work
of moving the material by being brought under heavy pressure and in lurge volumes against the gravel banks, These banks are first
shaken or loosened by heavy blasts of powder, and when the water is turned through the nozzles against the bsnk the gravel is torn
down and washed through the long line of slnices, undercurrents, ete., and the gold caught, the débris or tailings pussing on into the
aftons, streams, and rivers, The heavy portionsoon comes torest, hut the lighter sands often go for some distance hefore heing deposited,
and it is these sands, filling up the rivers, which brought about the *¢ débris question” in California.

It is a very expensive operation to equip one of the elaims, hecause the gravel bank is worthless unless an abundance of water
can be supplied. Therefore the companies must construct reservoirs, ditches, flunes, ete., and lay a line of pipe to bring the supply
under pressure to the point where it is to e used. Then, again, very expensive bed-rock tunnels must alse often be made to get rid of
the tailings, for there must he  fall”” for this débris to pass on out of the way. For these reasons the business of hyidraulic mining is
generally carried on by companies of capitalists, the expense of opening and equipping one of these mines being heyond the means of
the individual miner or prospector, .

Before the injunctions of the courts stopped the large hydraulie mines of the state a machine was in'use for working shallow banks
and low deposits in hasius and creeks, ealled the hydranlic gravel elevator., Many valuable anriferous deposits are fonud in basing and
fluts lying along creeks far too low to be underrun by hed-rock tunnels, open euts, or drains at any cost, and these deposits had to be
worked by shovels and barrows, whims, engines, derricks, and pumps. To overcome these diffienlties and to dispense with the nse of
expensive pumping plants, the hydraulic elevator was devised and put in use. It was at first looked upon with some doubt as a practical
apparatus to do any work on a large scale; but when the large mines were prevented from working by the ordinary hydranlic method
this appliance was tried in these ¢laims and has been found to answer the purpose of working them, though on a more limited scale than
was practiced by the old method.

The prineiple upon which the operation of these hydranlic gravel elevators is based is that of driving gravel up hill by hydraulic
force. It is only necessary to give the impelling water more veloeity than it has through an ordinary flume to make it acquire sufficient
foree to carry gravel up an inclined plane, This fact suggested the construction of a form of machine which should so direct and confine
the inherent hydraulic force of o stream of water as to impel before its power masses of earth and gravel.

These hydraulic gravel elevators are simple in construetion. An inclined pipe or closed box, open at upper and lower ends, is
placed in position and the open end of the ground section is coneave in shape, or a lower half-section of pipe flaring ontward, inte which
earth, sand, and gravel are sluiced by hydraulic giants through bed-rock flumes leading thereto. This lower end is set into a chamber
orhole excavated below the surface bed rock, - The material sluiced into this lower entrance is taken up by a stream issuing from a fixed
hydraulic nozzle, which by its force impels it upward through the pipe to its poiut of discharge into the open flnme above, whence it is
carried away throngh a line of gluices to a final dump. Confined asthe material is within this tight iron box, it goes as fast as the stream
itself, and ag the gravel is acted upon by the full force of the water from the hydranlic nozzle the gravel is disintegrated by this action.
The practical operation of these machines has determined the fact that when properly and advantageously set and operated the amount
of water and material which can be raised and impelled through the upraise pipe is governed and limited only by the volume of water
used, acting under its given head or pressure, and the carrying capacity of the pipe. The character of the gravel depusits, whether good
piping ground or hard, compact eonglomerate, governs the size of the hydranlic giants used, and consequently the quantity of water
requisite for piping purposes. The greater the pressure and volume at command the larger the quantity of earth and gravel that ean
be raised.

These machines are being worked in varions parts of the state, where the vast areas of ground which have been piped out in the
past are utilized as reservoirs for impounding the débris which may be hydraulicked by the elevator system. The gravel from the
standing banks is washed down by giants, sluiced to the elevator, and forced up, as described, to such points that it may be led to old
workings or pits and there retained, and not flow into the streams, the gold being retained in the sluices and other gold-saving appliances,
Without this apparatus for elevating and throwing back the débris many mines would be unable to impound their débris without very
great expense, since old workings can be utilized as débris reservoirs,

The future of drift mining in California is promising. The better kuowledge of the character and sitnation of the buried auriferous
channels and the more systematic methods of exploration and mining have taken away much of the uneertainty which eaused so many
failures among the earlier drift-mining operations.

River bed and bar mining are not so common in California as in early days, most of the rich bars on the rivers having been worked
out. In some places, however, these bars are being worked over and over whenever the stage of the water permits, Up on the Klamath,
in Siskiyou county, there is still a great deal of river mining going on, the miners using the old-fashioned “ wing dams” and wheels to get
at their clajims. There is more of this elass of work now going on in the extreme northwestern counties than elsewhere in the state.

Several attempts have been made in the last few years to turn aside an entire river in order to get at the gold in the bottom, but
none of these large enterprises have so far heen successful. On the Tuolumne river, near Jacksonville, a short distance from Chinese
Cump, a large amount of money was expended in building a dum andd flnme to get at the river bed, and although about $16,000 was
obtained in one hole 5 feet deep and prospects looked well, the waters washed away the dam and flume and the investment was lost.

On the Big Bend of the Feather river, Butte county, the Big Bend Mining Company ran a tunnel abont 12,000 feet long (which, being
found to be too small, was enlarged in dimensions to 18 by 16 feet), built a dam, put in sluices, pumps, electric plant, and spent immense
sums in laying bare some 14 miles of the river bed, but no returns have been received, and the projectars report the enterprise a failure,
On the same river and above this claim the Golden Gate Company built a dam 50 feet high, a lume 50 feet wide and 3,300 feet long, and
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were about to begin work in the exposed river bed, when a sudden rise in the river washed away the dam and flume and stopped operations,
A new dam and flume will be built this year and work started over again. Many people believe that large amounts of gold will be taken

out of these claims, but thus far, notwithstanding all the money spent and precautions taken against accident, none of these enterprises
have been snecessful.

Two notable discoveries have been made in the coast range within the past few years, and the old theory that there would be no
gold mines of value in that range has been disproved. Los Burros district, in the southern end of the Santa Lucia range, Monterey county,
was first worked for quartz in 1887, and now there are some 25 elaims, of which the Cruikshank is the most important. The ore is fres
milling, containing both silver and gold, the latter predominating. Placer gold is also found, which is rough and angular, evidently
coming from the Jedges near by. A number of men are now at work in this district.

In Napa county, on the lower slopes of Mount Saint Helena, silver mines have been found, and one, the Palisade, has & 10-stamp
mill in operation. The ore produces about 30 ounces a ton.

The silver-mining interests of California are small as compared with the gold, Silver ore is found in the following counties of the
state: Alpine, Mono, San Bernardino, Napa, Fresno, Kern, S8an Benito, Sierra, Siskiyou, and Inyo. The principal silver distriet is that
of Calico, San Bernardino county.

MINES AND MINING IN PLACER, SIERRA, AND YUBA COUNTIES, CALIFORNIA.
The following report is furnished by Mr. R. L. Dunn, special agent:
PLACER COUNTY.

The mines and mining industry of this county is divisible for detailed counsideration as follows: (1) gold-
bearing quartz mines; (2) gold-bearing drift placer mines; (3) gold-bearing hydraulie placer mines; (4) river bed
and bar placer mines; (5) tailing placer mines; (6) surface placers and the rocker and sluice mining of placers on
a small scale without plant. Their relative importance is as stated in the order of the classification, except that
at the preseut time drift mining may be of somewhat greater magnitude than quartz mining. Each of the 6 kinds
of mines is in turn divisible into 3 groups, viz: (1) locations and mining claims not yet developed and on which
there bas been little or no expenditure, amd in many instances will be no more; (2) mines either producing or
being actively developed to the producing point, including mines on which there has been expenditure, but whose
permanent development work is being done on adjacent mines; (3) mines that are worked out and practically
abandoned. The schiedules returned by the special agent have been of mines of the second class or kind only. There
are probably twice as many locations and claims in the first elass of which no account has been taken, as they have
produced nothing, and not to exceed $3,000 in the aggregate was spent on the entire number in 1889,  Their
inclusion would only increase the values on estimates built on nothing more substantial than hopes and make a
false proportion between values and production and expenditures.

Drift mining as an industry has certain peculiarities as to values that make an explanation pertinent, The
underground improvements, tunnels, drifts, ete., are very largely made in counection with the mining out of the
ground, the first dead expenditure of opening in many instances being nominal, and then the extension of the
tuunels and drifts is paid for out of the product of the mine as a current expense account rather tham an
investment of so much capital. A drift-mine tunnel may be 10,000 feet long, costing $100,000, yet it only represents
the expenditure of $3,000 of capital, the remainder of the money having come from the cwrrent product of the
mining. The mine of course lessens in value as the ground is more and more worked out, yet the extent and
expenditure of necessary tunncls and drifts coustautly increases. The hydraulic mines of Dutch Flat and Gold
Run districts, which may virtually be considered as one district, as the gravel deposit mined is the same in hoth,
are all enjoined from mining. In other sections of the county, where injunctions have been threatened, it was
impossible to find acknowledged owners to any of these properties; but this was the only section in 3 counties
where hydraulic mining is carried on in which the special agent could get no informpation. In other hydraulic mining
districts of the county full and reliable information was given, and the miners were generally anxious to show the
magnitude of their interests which were affected by injunctions from the farming interests of the Sacramento valley.

Regular book accounts are kept only by incorporated companies, except perhaps a blotter or simple record of
receipts and expendituares where there are partners, and few books show segregated accounts either for current
expenditures or for the investment of eapital in plant and mining, With river bed and bar and tailing placers the
season is from January to January, other mines from June 30 to June 30, Hydraulic mines are not operated in the
summer, and river mines are not operated in the winter.

River bed and bar mining is of such nature that a spot is mined out in one year and a new place taken the next
season. These mines are therefore not permanent in character, and all information concerning their operations is
opén to question.

Concerning the gold product, the larger part is shipped by express to the mint and assay offices in San Franeisco.
Another large part, including the entire product of some mines, is taken directly to San Francisco and finds its way
to the mint and assay offices from first hands or through the banks. The gold product of small surface xl}irnes is
generally bought by storekeepers and local bankers, also nearly all of the gold taken out of the tailing mines by
Chinese, who have a practical monopoly of this kind of mining.
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Miners in this county are employed an average of not less than 275 days in the year, and when the season for
one kind of mining is ended they are employed in other branches, and in the case of assessment work the same
men may work on several claims in the course of a year. In the vicinity of Auburn and Ophir some of the miners
are occupied for a considerable part of the year in horticultural pursuits, and only mine when the work in that line
is completed, but in other parts of the county the industry is exclusively mining.

SIERRA COUNTY.

The mines and mining industry of this county may be classified as follows: (1) quartz mines producing gold,
distinguished as “milling propositions”; (2) drift placer mines; (3) hydraulic placer mines; (4) quartz mines bearing
gold, distinguished as “pocket mines and mining”; (5) river mines of placer gold; (G) surfiace placer mines in the
ravines and gulches; (7) tailing placers, being the reworking of the tailings from the hydraulic mines that are
impounded in temporary dams. The order givenis that of their relative impertance in produet, investment of capital,
and the number of men employed. '

The following is a description of the mines of this eounty by mining distriets:

ALLEGHANY DISTRICT.—Classes 4, 2, and 1 are represented here in relative importance in the order given.
Qunartz mining for pockets is confined to this district. Quartz veins or lodes as a rule are nurrow and irregular,
and have their gold contents concentrated into small bunches of quartz of extraordinary richness, while
frequently the great mass of vein matter is absolutely barren., Mining is almost entirely through tunnels, requiring
no mining plant except ear, track, and blacksmith shop to keep picks and drills in order. The gold-bearing quartz
when found is panned by hand. The mining is almost exclusively in the hands of working miners, who hiave but
little capital, and as a rule they keep no account of their operations, working intermittently, leaving their own mine to
work for wages when they fail to find a pocket and have exbausted their means; but the aggregate results of this
class of mining are satisfactory and the industry permanent. Drift placer mining is of steadily decreasing
mportance, and is confined to £ producing mines (1 of which is an old mine being worked over for ground missed
by the early miners) and to a few prospects that are as yet entirely undeveloped. Quartz mining as a milling
proposition does not seem to have been a success, principally from lack of mill quartz. Only 1 mine, the Golden
King, a new discovery operating an arrastre, is being worked at the present time, and there is no indication of
the opening of other mines.

Braxpy CiTy DISTRICT.—The mining industry of this district has been exclusively placer, worked by the
hydraulic method, and the 2 mines which comprised all the hydraulic mining ground are now considered worked
out, There is a small amount of prospecting going on for drift mines, but no developments as yet.

DOWNIEVILLE DISTRICT.—The town of Downieville is the supply point and most accessible post office for a
number of widely scattered mines. The district, if it can be so e¢alled, has no distinetive class of mining, all classes
except the quartz pocket mines being represented. Probably in annual yield and in the number of men employed
drift placer mining is in the lead. It is the center for most of the river bed and bar mining in the county. 1 quartz
mine is producing and a number are being prospected., Drift mines and quartz mines are pretty generally in the
hands of incorporated companies, or of men with whom mining is not their immediate oceupation, consequently fairly
accurate and complete records of operations are kept. River mining is entirely in the hands of the Chinese, and
but little reliable information can be obtained of their operations. Personal observation and investigation satisfied
the agent that there were about 100 Chinese employed in river mining on the North Yuba river, which flows by
the town of Downieville, scattered, in about a dozen companies, 10 miles each way from the town. The average
time worked each year is 120 days, in 1880 probably 150, and the aggregate product between $35,000 and $45,000
annually. About half of this is sold at the bank of Messrs. Scammon & Co., at Downieville; the other half to a
Chinese buyer in the same town or taken direct to San Francisco. The aggregate amount of capital invested by
the Chinese in their operations is not more than $25,000. The plant consists of temporary dams in the river, one
or more water wheels, and Chinese rotary pumps, derricks, ditches, and slnices to each claim. There is considerable
surface placer mining in this district, though comparatively little of it is a regular occupation.

EUrEKA NORTH DISTRICT.—The mines of this distriet are nearly all hydraulic placers, considered worked out,
except 2, which are enjoined, and 1 undeveloped drift prospect.

ForEsT DISTRICT.—This includes that portion of the county lying between Mountain House, in Sierra county,
and Camptonville, in Yuba county, the latter being the usual post-office address.  Its mining is almost exclusively
confined to small drift mines and shallow placers. The total annual product is comparatively insignificant, and there
are no developments being made which indicate any extension of the industry.

Forest CiTy DISTRICT.—This district 10 years ago was the locality of the most extensive and profitable drift
mines in the state of California, but all the onee rich mines are now practieally worked out and most of the mining
‘ground in the district has been prospected, so that there is no probability of new discoveries bringing the district up
to its former importance,
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GOODYEARS BAR DISTRICT.—This district is practically exhausted, only a few shallow placers being waorked,
with inditferent results.

GIBSONVILLE DISTRICT.—This is the leading drift placer mining district of the county, and coutains also large
areas of unworked hydraulic placers, with excellent water facilities and supplies; but this class of mining at this point
has been stopped by injunctions.

The district next to Sierra City seemed to be in a more prosperous condition than any other in the county and
to have better prospects for the future in the results of prospecting operations now under way.

GoLp LAKE DISTRICT.—This district contains some extremely profitable placers, worked by the hydraulie
method, and some promising quartz mines. The placers are shallow and free wasbing, and very little plant and
capital is required for mining. The gold is very coarse.

PIxE CITY DISTRICT.—At present there is only 1 operating mine in this district, and its future is not promising.
Its importance came from the Alaska quartz mine, a large and at one time very profitable property, but now practically
abandoned on account of the immense quantity of water in the deeper workings.

Poxer FLAT DIsTRICT.—The existing mining industry of this district is placer, divided about equally between
drift, hydraualie, and surface mining, all of which is carried on in a small way by individual miners and by companies
of not more than 6. The mining season is short, confined, except for the drift mines, to not more than 3 or £ months
in the spring, when water from the melting snows can be had. It seems, however, to be the best district in the
county for these small operations. The post office of this district is Table Rock.

PoRT WINE DISTRICT.—Ab present the importance of this district is dependent on the developments made in
2 drift prospecting operations. There is some unworked hydraulie ground.

ScALES DISTRICT.—This is a hydranlic placer district, but the best mines are shut down by injunetions.

SIERRA CITY DISTRICT.—The industry of this district is quartz mining for gold, in which it is the leading
district of Sierra county and one of the principal districts in the state of California, and will undoubtedly remain so
for many years to come.” The gold-bearing quartz ledges are large, permanent, with depth, and accessible for mining
operations. None of them require any hoisting or pumnping plant, being exploited by means of tunnels. The ore
is free milling and of fair grade. The mines are operated by incorporated compauies, with a large amount of capital
invested.

SAINT LOUIR DISTRICT.—Formerly a leading hydraulic mining district. It is now becoming equally important
by reason of its extensive and profitable drift placers. Itis a prosperous mining district, and seems likely to continne
80 for several years to come.

TABLE ROCK DISTRICT.—This is a hydraulic and drift placer mining district. The hydraulic mines are now,
however, nearly all worked out, and the future of the district is dependent on the opening of new drift mines, as the
o0ld ones, profitable for many years, are nearly exhaunsted.

Nowhere in the county was any accurate method found for determining the number of tous of quartz mined or
milled, the figures given being guesses. Assays are not made except at one or two of the larger mines, and then only
for checking the milling losses when suspected. Very seldom is any segregating of accounts made, and accounts
for nearly all of the mines, where any are kept, are for the year ended June 30, and not for the calendar year. The
expenditures for fitting up hydraulic mines come in the fall of the year, atter which they are left until spring, when
the snows begin to melt and these claims can be mined; but by early summer the water supply gives out and
operations are closed down. Sometimes a few days’ run of the mine is had in the fall immediately after the first
rains, but the product is not taken out of the sluices.

YUBA COUNTY.

The mining industry and mines of Yuba county can be classified as follows: (1) drift gravel placer mines;
(2) surface placer mines in the ravines and gulches, worked by ground sloicing and sluicing in boxes, occasionally
assisted by the use of water under pressure; (3) river mining and the working over of old tailings, conflned
principally to the North Fark of the Yuba river and followed almost exclusively by Chinese; (1) quartz mining for
gold. The order given expresses their relative importance in product.

Drift mining is confined to the old channel deposits of gravel at Smartsville, formerly worked by the hydraulic
method. Its results are moderately successful, and have led to the employment of a large number of men in a
locality which had been practically abandoned. There is no likelihood of any extension beyond this locality, as
there are no other drift gravel deposits in the county.

Surface mining of placer ground is located in Camptonville and Brownsville districts principally. Strawberry
valley district is of nearly equal importance, This industry requires practically no capital, except in the few
claims where water is nsed under pressure on low banks of earth in the Brownsville distriet. It is of constantly
decreasing jmportance as a factor in gold product, as many of the best of the placers are exbausted. Most of this
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mining is carried on in wet weather, when free water can be had, and the only plant used is a pick and shovel and
a string of boxes a foot square in cross-section and from 50 to 100 feet long., Surface miners keep no account of
ground washed or mined, either as to area or eubic measurement.

River mining is followed by not over 50 Chinese miners, working in companies of from £ to 10, More plant
is required for this than for surtace wining., Derricks for handling large rocks, dams, pumps, and ditches of some
permanence, in addition to the pick, shovel, and sluice boxes of the surface miner, are usually required. The claims
are more permanent, but do not pay as well per day on the average as the surtace mines,

Quartz mining apparently has not been successful in Yuba county, and, except at Brownsville, there is small
prospect for this branch of the gold-mining industry.

The large drift mining companies and oue or two of the quartz mines keep books. The accounts of 2 of the mines
at Smartville have been included in the accounts of mercantile business, which occasions some complication and
explains the indefiniteness of the schedules. The other miners as a rule keep no bouvks or permanent memoranda of
the time and cost of work, or even of the gold product, usually selling the latter to the storekeepers in small amounts
as taken out. In most cases they are utterly unable to give close figures regarding their operations, which are so
insignificant and subordinate to other occupations that they should not properly be considered individually, but by
the product obtained from parties who purchase it.  They do not always sell to the same storekeeper, changing from
one to another as their convenience or the difference of a few cents in the price paid per ounce influences them, It is
safe to say that 70 per cent of the product of these surface mines worked by whites and Chinese is sold to the
storekeepers. About half of the balance goes to the banks at Oroville, in Butte county, and Marysville, in Yuba.
county, aud from them to the San Franeisco mint or assay offices. The other half is sent direct by the producers to
the miut or assay offices, in order, usually, to ascertain whether the local storekeepers pay a fair price for it. The
Chinese who mine the rivers and old tailings are very secretive concerning the product, and are seldom permanent
in their oceupation of any particular place on the river, or even of the same rviver from year to year. It is practically
Impossible to get directly at any details of their operations or product. The best indications are in their mode of
living. [If their mining is paying they indulge very freely in fresh pork and poultry. From the result of investigations
it is believed that about half of their gold product goes to the local storekeepers, and the balance in about equal
parts finds its way to the banks at Oroville and Marysville and by express or registered mail to Chinese firms in San
Francisco. The storekeepers who buy the gold do not generally consider the product a factor in their business, but
generally keep a record showing the date of purchases, names, and amounts. Most of them are also informed of the
particular locality whence the gold comes.

In obtaining figures of gold purchased by storekeepers care has been taken to avoid any daplication of product
by omitting any amount purchased from individual mines making reports.

The quartz miners do not make fire assays of their ore, but try it in a mill or arrastre. The more pretentious
mines may have an assay of the tailings made if they have any reason to suspect a loss in them.

None of the miners pay any attention to the amount of silver in the product. It is all sold as gold,

COLORADO.

The following report is furnished by Mr. Frederic F. Chisolm, special agent:

Colorado has rapidly advanced to the first place on the list of states as a precious metal producer, and this
cliefly by its silver output, which now far exceeds that of any other state and nearly equals that of Nevada when
the great Comstock lode was at its best.  As a gold producer Colorado ranks next to California and but little ahead
of Montana, Nevada, and South Dakota. The precious metal output of Colorado has received great impetus from the
rapid extension of the railroad system, and promises to increase to still lJarger proportions, though the possibilities
of Idaho, Montana, New Mexico, Oregon, and South Dakota are perhaps proportionately greater, because they have
done so much, especially in silver production, in so short a time and with such inadequate transportation facilities.

During the year under review the mining industries of the state were in a flourishing condition, and the
production of gold and silver for the year was the largest in its history. One noteworthy feature of mining in
Colorado has been the marked increase in the number of profitable mines worked either by individuals or partnerships,
but not under stock organizations. At the same time mining operations have been more under the control of men
skilled in practical methods of mining than in the past, and the industry has consequently settled down more to a
sound and business-like basis, from which a steady and healthy growthis assured for the future. Another gratifying
feature is that the ountput comes from a very large number of producers, individually of medium or even small
prominence, and not from a few large mines operated by corporations and owned outside the state. There are,
however, as is well known, examples of phenomenally productive properties; but the fact remains that the bulk of
the vield is to be credited to the mines of moderate production, which are owned and worked by citizens of the state.
Thetnuunber of new corporations formed in Colorado in 1889 to operate mines was less than in any year during the
past decade. To the act imposing a graded fee (according to the amount of nominal capitalization) for the recording
of the incorporation papers of stock companies may be fairly attributed much of the falling off in the mining stock
companies incorporated under the state laws.
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The extension of the railway systems has had much to do with the progress in mining. There are still many
outlying districts which thus far have been handicapped by high freight tolls, but it is hoped and expected that in
the near future they will be rendered more accessible. Some of these districts are giving great promise that with
‘the inerease of transportation facilities and the resulting decrease in the cost of marketing the ores the growtlh in
‘the production of the precious metals in Colorado will be marked, and that the progress of this industry will fully
keep pace with the great extension of allied interests in the state.

By far the greater portion of the ores of Colorado are reduced by silver-lead smelting in water-jacket furnaces.
“This is largely due to the remarkable metallurgical skill shown in decreasing the loss in smelting by lowering the
percentage of lead required and by the unusual economy with which the process is here carried on.  Of late there has
been a larger use of calcining and reverberatory furnaces for the preliminary treatment of refractory ores to be
smelted.  The ores are not reduced at the mines, but are shipped either as erude run of mine or are concentrated at
ithe point of production and the concentrates sent to the eustom smelting works, Even where the ores are *“dry?
(that is, containing a low percentage of lead, or none) they are usually shipped to the smelters for mixture with
-other ores, with better metallurgical and cmnnmrudl results than if they were treated by the amalgamation or
dixiviation processes. This practice of shipping and selling ores or concentrates instead of working them on the
:spot is due to the almost invariable lack of suceess following all attempts to operate silverJead furnaces on the ores
-of single mines or districts; also to the habit of selling the ores through public sampling works, which practically
-condnet a commission and brokerage business by correctly ascertaining the value of the shipments and selling the
lots to the highest bidder. This system has been especially advantageous to the smaller mines, as it obviates the
-cost of erecting reduction works and affords immediate cash returns for the product. A number of large and
well-equipped smelting plants have heen established in Colorado, the prineipal centers being at Denver, Durango,
Leadville, and Pueblo. These works buy ores from all quarters and draw also upon districts outside the state.
By the preliminary admixture in beds of various ores in order to secure as nearly as possible a typical smelting ore
“they are enabled to operate to the best advantage and handle large quantities of ores which could not be profitably
ireated by themselves.

Silver amalgamating mills and leachmg works are not in vogue in Colorado, where the conditions, as just
wstated, are more favorable to the smelting process. There are, however, a number of amalgamating mills for working
free-gold ores. The treatment of such ores by crushing, either by stamps, rolls, or centrifagal mills, is carried on to

large extent in Gilpin county, where the ores are practically all auriferous sulphides, in which the uncombined
gold readily mmnalgamatés, Battery amalgamation is relied on to a larger degree than is customary in other
districts.

Concentration of the smelting ores before shipment is becoming more general, a large number of custom
«concentrating plants being now in suceessful operation, These enable large quantities of low-grade ores to be
qtilized, which in the crude state could not meet the expense of transportation. The desirability of the sulphides
«of iron and of iron and copper in the process of calcining in reverberatory matte furnaces has led to a great
:increase in concentration, after amalgamation, of the pyritous ores, especially of Gilpin county.

Placer mining in Colorado, as elsewhere in the United States, is decreasing, and more attention is being paid to
Jlode deposits. In this state, indeed, placer mining has never been of very great importance since the remarkable
:success in lode mining. There are, however, many small placers, some of them rich, which will continue to yield
their quota for years to come. There are also some placer deposits which have not yet been worked for want of water.

“These latter may be brought into operation in the future.

Only a small portion of the base bullion produced by the silver-lead furnaces is refined in Colorado, although a
sgreat part of the bullion shipments goes to a refinery which is practically a branch of one of the largest Colorado
.Smelting works.

The leading counties in point of production of gold and silver are Lake (in which is the Leadville district),
‘Pitkin (containing the Aspen and other flourishing districts), and Clear Creek. Gilpin, Ouray, Summit, San Juan,
.and San Miguel counties also contribute largely. The list of counties which produce more or less gold and gilver isa
.a long one, and besides the productive counties there are others which have not yet been thoroughly prospected, and
which in time will probably be added to the number. Briefly, the eondition of precious metal mining in Colorado
during 1889, in the several counties which take rank as distinctively mining regions, is indicated in the following notes:

BOULDER COUNTY.

This county contains what is practically the northernmost end of the mineral belt, though there are a few
outlying districts of minor importance still farther north. The ore is principally free-milling and sulphuret gold
quartz, which is treated by local mills, which extract the free gold and concentrate the auriferous sulphurets, the
concentrates being sent to the smelters. There is also some silver smelting ore produced, which is shipped to one
of the large smelting establishments in the state, as there are no smelters in the county. A very little placer mining

is being done.

e o
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CHAFFEE COUNTY.

There is considerable placer mining (on a small scale individually) along the Arkansas river, but the_mai_u
reliance of the county is on lode mining. The ores are of 2 classes—ifree-gold quartz (of which the prqductlon 13
comparatively small) and smelting ores. These latter are shipped principally to Leadville, Denver, and Pueblo.

CLEAR CREEK COUNTY.

This is the third in point of production of the gold and silver mining counties of Colorado, its output being
$3,000,000 and upward annually, The ores are mainly silver-lead smelting ores. Most of the camps are of long
standing, but the Ute district entered on a large production for the first time in 1889. There is but little placer
mining in the county.

CONEJOS COUNTY.

Active operations were resumed in 1889 in several of the old districts, in which nothing had been done for years,

making Conejos practically a new mining field.

COSTILLA COUNTY.

The mining territory in this county is mostly held under the Costilla land grant. An insignificant amount of
work is being done in the neighborhood of Culebra.

CUSTER COUNTY.

This is an old mining region. There were no important new developments during the year. Mining is confined
to the lode deposits, which yield smelting ores, all of which, ore and concentrates, are shipped out of the county for
treatment,

DOLORES COUNTY.

A little placer mining is being done on Disappointment creek. The prineipal lode mines are at Rico. They
produce silver-lead smelting ores, all of which are shipped to outside reduction works,

EAGLE COUNTY.

This county contains silver-lead ores in a limestone formation very similar to that of Leadville, Lake county,
There are also peculiar gold ores occurring in caves in quartzite. Both kinds of ore are shipped out of the county
for treatment.

FREMONT COUNTY.

This county has not yet attained prominence as a precious metal producer. Mining is confined to lode deposits,
which are worked on a small seale,
GARFIELD COUNTY. .

There was practically no mining in this county in 1889. The results of operations in the past bave not been
sufficiently encouraging to lead to a thorough prospecting of the region, so that its capabilities remain to be
determined.

GILPIN COUNTY.

The oldest mining camps of Colorado are found in Gilpin county, and productions still continue to be steady
and reliable. The ores are principally free-milling gold quartz, which are treated in local mills, and after
amalgamation are concentrated, the concentrates (auriferous sulphurets) being sold to the smelters, Much placer
mining is carried on in the county. There is also a small output of silver-lead smelting ore, which is shipped.
Large operations are prosecuted at Bald Mountain, Black Hawk, Central City, Nevada, Rollinsville, and Russell.

GUNNISON COUNTY.

This county covers a large area and contains many mineral deposits. There is a little placer mining near Tin
Cup, but the principal operations are on the lodes. The ore is generally found in fissure veins, except at Tomichi
and White river, where silver-lead deposits are met. Au interesting development of gold ores at Tin Cup was made
during the year 1889, .

HINSDALE COUNTY.

Mining in Hinsdale county was greatly retarded in former years by insufficiency of transportation facilities. In
1889, however, a branch of the Denver and Rio Grande system was extended into the county. The mines which
are all on lode deposits, ship their products out of the county for reduction. ‘ ’

35 Me—m-8
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HUERFANO COUNTY.

Mining is carried on to a slight extent in the neighborhood of Gardner, Malachite, and Sharpsdale. The
output is small, There are some placers in the county, which, however, are not at present worked.

LAKE COUNTY.

Lake county contains the famous Leadville distriet, which has been so often described as to make its character
“gencrally known. The ores are of the silverlead smelting class, oceurring on contacts of limestone with the
overlying porphyry. During the year some very interesting developments were made immediately under the town
of Leadville. It has been proved that the great ore bodies extend much farther than was formerly believed. These
explorations have resulted in heavy shipments from the new ore-bearing territory in 1890. While the average
grade of the Leadville ores is lower than formerly and the annunal aggregate output in bullion is less, the ore tonnage
was greater in 1889 than at any previous time in the bistory of the district. Toward the close of 1889 work was
resumed in the old Homestake district.

LA PLATA COUNTY.

This county contains several mining camps, though the output thus far is not large. The deposits are believed
to be- of great value, but the country is extremely inaccessible. Mining is confined to the lodes. The ores are
refractory, and are mostly smelted at Durango, in the county.

LARIMER COUNTY.

There are a number of promising gold properties at Manhattan, but owing to the inaceessibility of the region
the output in 1889 was small.

OURAY COUNTY.

Ouray county is an important source of the precions metals, The ore occurs in fissure veins traversing various
eruptive rocks. It is all shipped out of the county, either as ernde ore or as concentrates. Mining is confined to
lodes. The leading districts are Ouray and Red Mountain. At the latter place there was greatly inereased activity
in 1889, and, indeed, throughout the county great progress is being made.

PARK COUNTY.

This county is one of the oldest mining regions in the state, and contains both lode and placer mines. The lutter
are of considerable value, but were not largely worked in 1889, No new developments of importance were made
during the year.

PITKIN COUNYY,

Pitkin county is the second largest producing county in Colorado, and furnished a largely increased output in
1889, The ores are smelted and are generally “dry”, although an unusually large proportion of the ore mined in that
year carried lead in notable quantity, The principal camp is Aspen. Ashceroft district contains promising deposits,
but lias sutfered from need of transportation facilities, and developments there are waiting for railroad connections
to be made. A marked inerease in mining and in production oceurred in Tourtelotte Park in 1889, and very
flattering developments have been made on Maroon creek, as well as on Frying Pan, Hunter, and Woody creeks,
In these last 3 localities explorations seem to indicate that the ore-bearing contact of Aspen has been found.

RIO GRANDE COUNTY.

The operations in this county are confined to lode mining. There was a comparatively small production in
1889, owing to various causes. A considerable proportion of the ore is free-milling gold quartz; the remainder is
smelting ore, which is sold and shipped away for reduction.

ROUTT COUNTY.

A small output of gold came from the Halms Peak placers in 1889. In the same region there are also a numnber
of promising free-gold lode claims,
SAGUACHE COUNTY.
This county is extremely inaccessible, and for this reason mining operations have heretofore been on a small
scale. The lodes only are worked. The ore is of the smelting class, but is very refractory.

SAN JUAN COUNTY.

San Juan county is one of the important producers, containing a number of free-gold mines, which were worked
on alarge scale during the year. There are also important deposits of mixed sulphide smelting ores in fissure veins.
Mining is confined to the lodes.

L O N AR LR i o
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SAN MIGUEL COUNTY.

Both placer and lode mining is carried on in this county. The Marshall Basin mines (smeltil%g ores) produced
fargely during the year, and rencwed activity was manifested at Ophir, one of the oldest camps in the state, All
of the smelting ores are shipped out of thé county.

SUMMIT COUNTY.

Summit county also is a large producer, containing a very large number of mines, both lodes and plaf}ers, b1.1t
the greater part of the output comes from the many small mines of silver-lead ores. Mining has been carried on in
this county without mueh change for many years, Summit being one of the first mining eounties in the state to
be opened.

CONNECTICUT.

New England does not appear as a factor in the production of either gold or silver in the year 1889, anq only
one state, Counecticut, shows any operation, In Hartford county a considerable amount of work was done in the
way of redeveloping an abandoned mine. Tn the prosecution of this work expenses to the amount of 817,738 were
incurred, as follows:

DISTRIBUTION OF EXPENDITURES IN GOLD MINING IN CONNECTICUT.

B ) R Y S RIS $10, 036
Paid £0r BUPDIICE . o e e i e e et et e et me e em eema e e s 3,977
Other eXPenQItUTeR « oo cin oo v ees seeee e mreass se e s mar s aessme mmmaenmaesarmann s aon 8,725

TOAL - e e oo e e e e e e e et e e e e e e e m s avaeaeameemaroe e 17,738

NEW MEXICO.

The following is an abstract of a report made to the United States mint by Mr. Walter C. Hadley:

New Mexico has been but slightly explored by prospectors for the precious metals. Practieally only 1 railroad
penetrates those portions where gold, silver, lead, or copper has been found in marketable quantities, and only 2
other railroads traverse sections where ores of value may be expected. One of the latter transported last year
but 65 tons of ore from points within the territory, and the other carried ores from only 2 shipping points in New
Mexico, and those in very inconsiderable amounts., In other words, it may be said that 1 railroad carrvied all the
vres and bullion produced by the territory, and of its total mileage within the tervitory about 11 per cent is in short
branches from the main line, which have been constructed to facilitate ore shipments. Many promising discoveries
have been made at points where active operations may be expected when railroad facilities reach them. Only a
general review of the production by counties is given.

COLFAX COUNTY.
The output of gold for a number of years from the placers and gnartz ledges of Colfax county, particularly of the
Ute Creek and Elizabetlhtown districts, has been considerable, and in some years quite large.

DONNA ANA COUNTY.

The Organ mountains chiefly furnished the precions metals produced in this county in 1889, the silver-lead mines
being the ones most actively worked. The gold output was unimportant.  There are no local works for the treatment
of ores, which are hauled to Las Cruces for railroad transportation.

GRANT COUNTY.

The first discovery of the precious metals in Grant county was made in May, 1860, when gold was found in hoth
gravel and ledge at Pinos Altos. 10 years later silver mines near Silver City began to be worked, and for 25 years
the county has been more reliable and constant in production than any other in New Mexico. Sierra county has in
certain years surpassed it, but development work there hias neither been so widely extended nor so unremittingly
prosecuted. In both counties it is noticeable that the most valnable silver mines are in coutaet veins, with lime for
one wall and either lime, slate, or porphyry for the other. It is also noticeable that the best gold veins are fissures,
chiefly in syenite. There are a few silver-lead fissure veins of great promise. The ore is free-milling, and all the lower
grades are treated by amalgamation at the local mills. Pinos Altos led as a gold preducer. The principal mines
have also their own mills, wherein the ores are treated by amalgamation and concentration. The concentrates are
shipped to smelters in Socorro, New Mexico, or Denver, Colorado.  As yet a high percentage of saving has not been
attained by some of the mill men.
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Many engaged in the mining of the precious metals are incapable of correctly estimating the cost of producing
a ton of ore. Those who have had only limited experience rarely place the cost at more than $4. Of course, large
bodies of low-grade gold ores and lead carbonate ores may be found that can be mined at this or a much lower
figure. Miners of more extended experience, however, put the cost of mining from the average vein at from $15 to
$25 per ton. It is believed, however, that the average cost is not much more nor less than $30 per ton for every
ton of ore mined in New Mexico, and the mines of New Mexico are not different from those of Colorado or Montana.

LINCOLN COUNTY.

Since 1879 gold has been produced in White Oaks, and discoveries of gold in other parts of the county have
been made, A large amount of money was squandered by eastern operators, who undertook to introduce novel
methods. Within the past 2 or 3 years experienced miners and mill men have taken hold of the White Oak mines
and attained success.

SANTA FE COUNTY,

Recent discoveries of silver-bearing lead carbonates near San Pedro are important. During 1839 the output
therefrom was about 4,000 tons, eontaining gold, $6,520; lead, $52,430, and silver $77,310. More than three-fourtlis
of this amount was taken from the Lincoln Lucky mine.

SIERRA COUNTY.

The only rival Sierra county has in the production of the precious metals is Grant county. The mines of the
latter, however, were productive for many years before those of Sierra were discovered. There is a larger proportion
of mountainous country in Sierra than in any other county in New Mexico, and mining is the chief occupation of its
people. At Lake Valley there is a leaching mill and an amalgamating mill, with joint capacity of 100 tons per day.
Neither is in operation. All ore is shipped, as it is in demand with smelters for fluxing purposes. A 20-stamp
gold mill is in operation at Hillsboro. Hermosa has a concentrator, Cliloride a leaching mill, and Kingston a
concentrator. Other producing districts are Animas, Chloride, North Percha, South Percha, and Tierra Blauca.

SOCORRO COUNTY.

During the year Socorro county became prominent as a gold producer. The new discoveries were in the Mogollon
mountains, where 2 stamp mills have been in operation, one at Cooney and the other on Silver creek. The prospects
for increased production in this section are promising. Other producing camps furnished chiefly silver-lead ores of
excellent fluxing qualities, which have made Socorro a smelting center. A new smelter was erected at Kelly Camp
last winter, but it is not yet in operation.

SMELTING WORKS.—The only custom smelting works in practical operation in New Mexico during the year
1889 were those of the Rio Grande Smelting Company, at Socorro. The product, as base bullion, was shipped to the
Saint Louis Smelting and Refining Company. Arizona, Mexico, and New Mexico furnished almost all of the ores
treated. There are in the territory smelters at Albuquerque, Carlisle, Deming, Kelly, Kingston, Las Cruces, Silver
City, and Socorro, all of them idie. :

WYOMING.

The following report is furnished by Mr. John W. Burkhardt, special agent:

The Miners Delight mines, in the Sweetwater country, Fremont county, consist of 5 mines, but only 2 have been
developed. This group of mines, as well as those in Atlantic City and South Pass, all lie in a hard blue porphyritic
slate in veins from 16 inches to 8 feet wide, with a greenish wall on each side. The quartz is sometimes bluish,
again it is feldspathic, with free gold disseminated through it and plainly visible to the naked eye; but most of
these Teads also contain zine, antimony, tellurinm, arsenical iron, traces of tin, etc., which consequently make the ore
in general refractory. Atlantic City, Miners Delight, and South Pass are only 4 miles distant from each other, and
all the mines are in the foothills nearvest the prairvie. The main range, where the best mines ought to be situated,
has not as yet been prospected. The foothill mines have been very rich pocket mines; in fact, several thousand
dollars were pounded out in hand mortars,

Miners Delight has 3 quartz mills of the pattern of 1858, These were in operation only a short time, nné}
the principal reason that these mines were abandoned at so early a stage of their development was the reckles(s
waste of large sums of money. The capitalists who furnished the money, being disinelined to come out to what wasy
then a wild country infested with hostile Indians, left the whole management of the mines to persons whom they‘j
employed. The investors, receiving no returns, presumed that the mines werg valueless, and therefore had them
closed down; and there is not up to this date a shait 200 feet deep either at Atlantie City, Miners Delight, oxy
South Pass. The ore of most of the mines assays in bulk from $9.50 to 3130, and will average, with moderate




GOLD AND SILVER. | 117

concentration, from $6 to $14 per ton throughout the camp. All machinery could he driven by water power, but
the mines lie in the foothills. As it now stands, it is merely a rich specimen country. Recently two boys discovered
a lead about 500 feet south from the old Buckeye lode, with ore assaying from $23 to #40 per ton. The vein is about
20 inches wide, and the rich quartz came out of apocketinit. These mines, and, strange to say, every mining district
of any note in Wyoming, are situated on the southeast side of the mountains. There are 2 distriets, about 12 miles
apart, the Seminoe and the Ferris. Seminoe, the most southeyn mountain, nearest to the Platte river, lies about 40
miles north of Rawlins, and has free-gold bearing veins, and formerly had a 10-stamp mill running, but as fuel was
searce and the mine in litigation it was closed down, although development work is still going on. In the Ferris
district the leads are principally silver-bearing low-grade galena, oxide of iron, and sulphide of iron.

NONPRODUCING STATES.

Letters were sent to the state geologists or other officials in the states not included in the list of states and
territories producing the precious metals, with a view of learning, it possible, whether any recent diseoveries of
gold and silver had been made in these statesin recent years. The following are abstracts from the replies received :

. MAINE.

Gold is reported to have been found in the sand of a stream called Sandy river, in the northern part of Franklin
county. A stock company has been organized to mine it, but no statisties of production have been obtained.

VERMONT.

The state geologist says that no mines of gold and silver are heing worked in the statc at present.

NEW JERSEY.

The state geologist states that he knows of no gold or silver mines in the state.

TENNESSEE.

The state geologist reports that he doubts very much whether any silver has been produced in the state
during thelast year, or, for that matter, at any time in the past. In former years, and especially before the war, some
gold was obtained at points in Tennessee adjoining the North Caroliva line. A Iittle gold is found in Blount, Cocke,
Monroe, and Polk counties.

FLORIDA.

The commissioner of agriculture writes that there are no deposits of gold or silver known to exist in this state.
Some “finds” have been reported in Marion county, but he can not vouch for the truth of the reports.

 KENTUCKY.

The assistant in charge of the geological survey reports that there are no mines of either gold or silver in
Kentueky. i .

ILLINOIS,

The state geologist says no gold or silver is produced in the state, althongh both metals are known to exist in
the lead ores of Hardin county and have also been found occasionally in the drift gravels of other connties.

MINNESOTA.
The state geologist reports that there is no gold or silver mining within the state of Minnesota.
MISSOURI.

The state geologist reports that several mines have been opened in the state in search of gold and silver, but
have, for the most part, been abandoned. None of the mines have ever paid expenses, though some of them contain
fine silver ore in very small amounts. Besides these there are many worthless gold mines, in which more or less
money Las been spent.
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THE INFLUENCES WHICH AFFECT THE PRODUCTION AND RELATIVE VALUES OF GOLD AND
SILVER.

Gold, being coined free, is independent of market quotations, and its output depends solely upon the cost of
production, where not restricted by legal enactment, as is now the case in California. In periods of mining
excitement, or “booms”, induced generally by the discovery of exceptionally rieh deposits, the investment of
capital in developing mines and in working unprofitable properties adds somewhat to the normal output, but since
the greater part of the gold is now produced from regular, as opposed to intermittent, mining enterprises, the
effect of booms on the production of the precious metals is not very marked. Their chiet influence is felt at a later
period, for o mining excitement generally results in the discovery of some mines that later on become regular and
profitable producers. The discovery of the rich placer deposits of California in 1843 quickly increased the gold
product from insignificant proportions to $350,000,000 in 1850, $60,000,000 in 1852, and to the highest figure it has
ever reached, namely, $63,000,000,in 1853, Placer gold, even where found over such an enormous avea as in California,
is worked out in a comparatively short time, and the statistics quoted in this report show that the gold production
rapidly deelined after 1833, notwithstanding the vast number of people attracted to mining by the fabulous profits
earned by the few fortunate ones. In 1862 the product had declined to $39,200,000, but the discovery of other
washings, and particularly of the great Comstock lode in Nevada shortly after that, began to be felt. This district
in 1862 produced $2,500,000 of gold and silver, and has since added so enormously to the precious metal supplies that
it sustained the gold produet, notwithstanding the heavy decline in the output of the hydraulic mines of California,
The Comstock district continned to inerease until 1876, when it reached its maximum of $38,000,000 in one year, of
which about $16,000,000 was gold and £22,000,000 silver, In all, since 1860, this great deposit has produced no less
than $320,000,000, of which about $125,000,000 was gold and $195,000,000 silver. Notwithstanding this enormous
addition to the gold product, the total annual gold yield of this conntry has declined since 1853, though it recovered
somewhat its lost ground in the years 18635 to 1870, when it reached again above the $50,000,000 mark. Siunce then
it has gone as low as 830,000,000, in 1883, and has since then increased hut very little.

The chief reasons for this decline in the production are to be found in the working out of the auriferous gravel
deposits in various parts of the country, and in California legislation, which since 1882 has practically prohibited
hydraulic mining and has been the chief cause in bringing the output of that state down from $17,000,000 in 1882
to $12,586,722 in 1889, The decline in the Comstock has already been referred to as the cause of a heavy decline in
the Nevada gold product from more than $19,000,000 in 1878 to about $3,500,000 a year at the present time, Most
of the states which are small or moderate producers are increasing slightly and steadily, but this is far from
compensating for the heavy losses in California and Nevada.

Whether the production of gold in the future will in¢rease or diminish is a very important question, which a mere
study of these statistics of the metal can not solve. It is certain that the repeal of the antidébris legislation in
California would add very largely to the gold output of that state, but aside from this there is no apparent prospect
of any rapid increase in gold production. It is of course possible that some new auriferous gravel deposits may be
found or worked and that some great gold-bearing bonanza, like the Comstock, may be discovered, but so far as
“resent knowledge goes the gold production of the future will come in constantly increasing proportion from the
treatment of gold-bearing ores and less and less from gravel mines; in other words, gold production in the future
will be more and more froni permanent and but slightly fluctuating sources and less and less from great ¢finds”.
Whether the certain but rather slow growth of the output from the treatment of ores will more than compensate
for the equally certain gradual lessening quantity produced from placers can not, of course, be foretold, but the fact
that the production of gold in recent years has not only ceased to decline, but has even increased slightly, seems to
indicate that this country will be at least able to maintain and will probably gradually increase the output of this
indispensable metal.

The immense progress made in metallurgy in recent years has permitted the extraction of the gold from many
ores which were formerly of too low grade to pay for treatment. Unouestionably this progress will continue and
in time very important amounts will be added to the yearly output.

The production of gold and silver in the United States is coming more and more from the treatment of the
gold-bearing ores of other metals and less from strictly gold and silver ores. The industry is hecoming year by

“year more of a regular nonspeculative manufacturing business, in which great “finds” anq bonanzas have less and
less intlnence, and it is therefore certain to increase with a steady and healthy growth. Investments in precious
metal mines still continne to be made as “ gambles”, and consequently are still, on the whole, unprofitable; but every
year diminishes this unbealthy characteristic of mining, and brings the~1'nd-ustry 11191'e into the category of legitimate
industrial enterprises, where investments are made with the same precautions as in o?hgr ‘cl_asses of business, and
moderate profits are sought as the reward of steady industry, while the clalxss of “nulh‘onaire.s o.f' a day”. is

_disappearing. At the present time about 134,000 tons, or 72 per cent,.of the entire output of lead is sﬂ_ver—bearmg
or silver and gold bearing, and is “desilverized” before marketing, Wlul-e 110;1}'1)' all the copper produced in Montana,
amounting in 1889 to about 100,000,000 pounds, and nearly ail thaF mined in Ca'ln‘orma, Colorado, Nevada, Utab,
and other western states, except in some of the Arizona eopper mines, carries silver and gold. It has not been
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possible to ascertain exactly the amount of gold and silver that has come from the treatment (for the most part the
smelting) of copper and of lead ores.

The progress in metallurgy is, however, adding still more rapidly to the production of silver than to that of gold;
g0 that while the output of gold will probably increase in the futnre, that of silver, a much more abundant metal in
nature, will andoubtedly increase still more rapidly. Nearly every improvement which tends to reduce the cost of
production, whether it be an improvement in metallurgical processes, which enables the extraction of a largerproportion
of the wetal from its ores or to extract it at less cost, whether it be the building of railroads, which reduces the cost
of trausportation of the machinery and supplies used at the mines and with these reduces the cost of labor, nearly
everything, in fact, that tends to make gold more abundant, increases in a still greater degree the production of
gilver, Hence it is evident that the relative value of gold as compared with silver will continue to increase unless
free eoinage is given to both metals and some international agreement is established fixing the relative value of the
metals independent of their abundance.

The following table gives the proportions by weight and by United States coining values (16 to 1j at which the
two metals have been produced in the United States and in the whole world sinee 1850. Further discussion of the
the world’s statisties will be found on the following page.

PROPORTIONS IN WHICH GOLD AND SILVER HAVE BEEN PRODUCED.

UNITED STATES. ; THE WORLD.
TEARS, ] :
i - oo ! s 1 By United States
; By weight. . By weight. k coining value,
e B
Gold. Silver. | (iold. Silver. ; tiold.  Silver.
1 to 0.016 | 1 te 1600 ! 1 to $1.000
1 to 0,082 ’ 1 to 547 | 1 to 0.4
1to 8120 1 1 to 579 {1 to 0.485
1 to 17440 | 1 to 1420 | 1 to 0.890 |
i H ]
1to 32320 | 1 to 2192 | 1 to 1370 |
! i

The chief influences which in the future will affect the production of the precious metals, and which will always
be more potent in increasing that of silver than that of gold, are improvements in metallurgical processes which
will permit of extracting the metals from lower and lower grade ores. It is safe to assume that ores will always
be worked down to the limit where the market value of the metal produced ceases to pay for its extraction,
Fluctuations in the market value are rather the consequences than the causes of fluctuations in the amount
produced.

COST OF PRODUCING GOLD AND SILVER.

The actual cost of production of the precions metals varies so greatly at different mines and works that it would
be impossible to arrive at any absolutely accurate average. That oue of the great gold or silver mines, when in
bonanza, earns enormous profits merely means that the cost of production is but a small part of the market value
of the metal produced. But the mirage of the widely known, if not long, list of millions accumulated by fortunate
owners of gold and silver bonanzas induces the investment of millions in the opening and working of prospective
bonanzas that never materialize, and encourages and supports the lonely prospector in his wearisome waiting for
the fortune that never comes. The spirit of the gambler controls in great measure investments in precious metal
mines, and so tar as this class of investment goes there can be no doubt that it is, on the whole, unprofitable, or,
in other words, that the gold and silver obtained by it cost much more than they are worth in the market.

When the enormous amounts of money actually invested in unprofitable mines and mills ave considered, some of
which are strictly legitimate and honest, while some have been “salted” or sold on false representations, it is easy to
recognize the heavy offset to the great profits of the few large producers and to believe that the average cost of all
the gold produced is more than $20.67 per ounce troy, and that of silver is more than, say, &1 per troy ounce.
In gold and silver mining, as in buying lottery tickets or in playing on the gaming table, it is the chanee of winning
a prize that induces people to put their money into what is, on the average, an unprofitable investment. Moreover,
the money invested in mining comes back to some of the investors or to the promoters and inducers of investment
in many other forms, such as through the furnishing, at large profit, of supplies to the miners, or in the advance in
the value of property in the vieinity, or in building up a town, or in snme other way that can not be directly credited
to the mine. Thus it is that while gold and silver mining on the whole may have been unprofitable to these who
have without proper and reasonable precautions invested capital in them, there can be no question whatever that
this great industry has been enormously advantageous to the country at large. It has created in the western
states and territories a vast empire, has developed many other industries, and brought unexampled prosperity and a
vast population. The industry deserves and should receive every consideration which the Iaws of the country can
afford. Nor is gold and silver mining on the average necessarily unprofitable. "With the exercise of ordinary care

e
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and prudence gold and silver mining becomes one of the most profitabie industries m wnich capital can invest;
but unfortunately a majority of those who invest in it do so, as they make bets on horse races, without any
knowledge to justify the investment. - :

THE WORLD’S PRODUCTION OF GOLD AND SILVER.

In order to appreciate the importance of the gold and silver production of the United States it is necessary to
make comparison with that of the world, and to do this intelligently it is imperative to investigate the differing
statisties of the world’s production and to deduce from all the data available the most probable figures. The
accompanying diagrams, showing the production and relative values of the two metals and the study of the decline
in the price of silver, will greatly assist in comprehending this subject.

The aceompanying table, credited to Dr. Adolph Soetbeer’s ¢ Materials toward the elucidation of the economie
conditions affecting the precious metals”, is taken from the report of the British commission on recent changes in
the relative value of the precious metals (1387). The accompanying diagram has been made by plotting the figures
in the table representing values,

SOETBEER’S ESTIMATES OF THE PRODUCTION OF THE PRECIOUS METALS FROM 1493 TO 1885.

WEIGHT. VALUE.

eraion s AveRacn). T T L I I L s LT b
(Kilograms.) | (Kilograms.) e iy (Thousands Slogrum

Gold. Silver. 1 Gold. Silver, of warks.) (Marks.)

BT £75 5 65 | Y 5, 800 " 47,000 11.0 £9.0 16,182 12,220 57.0 43.0 28,402 200
1521-1544 7,160 90, 200 7.4 92,6 19, 976 22,370 47.2 52.8 42,346 248
1545-1560 8,510 311, 600 2.7 7.3 23,742 76,965 23.6 76.4 100, 707 47
1561-1580. . €, 840 249, 500 2.2 97.8 19,083 72,719 20.8 78.2 91, 862 243
1581-1600. . 7,880 418, 800 1.7 98.3 20, 590 98, 860 17.2 B2.8 119, 450 236
1601-1620. . 8, 520 422, 900 2.0 9.6 23,771 96,421 | 19.8 80.2 120,182 228
1621-1640 8, 300 393, 600 2.1 97.9 23, 157 78,326 ‘ 2.8 7.2 101,483 169
16411660 8,770 366, 300 2.8 7.7 24, 468 70,330 | 25.8 74.2 04, 708 152
1661-1680. . 9, 260 337, 000 2.7 87.3 25, 835 62,682 ! 29.2 70.8 88,517 186
1681-1700. ... 10, 765 341, 800 a.1 96.9 30, 034 63,508 | 32,1 67.9 93,627 156
1701-1720. . 12,820 355, 600 3.5 96.5 35, 768 65,075 : 35.5 64.5 100, B43 183
1721-1740. . 19,080 431,200 2 | s | s | T2 | 400 | 600 || 133,005 185
1741-1760. . 24, 610 533, 145 4.4 95. 6 68, 662 100,784 |} 40.5 5.5 169, 428 180
1761-1780 20, 705 652, 740 3.1 96.9 57,767 124,021 31.8 68.2 181, 788 160
1781-1800 17, 780 879, 060 2.0 98,0 40, 634 162, 626 23.4 76.6 212, 260 185
18011810 17,778 804, 150 1.8 98.1 49, 600 160, 053 23.7 76.3 209, 653 179
18111820 11,445 540, 770 2.1 97.9 31,032 97,339 24.7 75.8 129,271 180
1821-1830. ... 14, 216 460, 560 3.0 9.0 39, 663 81,518 32.7 67.3 121, 182 1177
1831-1840 20, 289 596, 450 3.3 96. 7 56, 606 108, 572 34.9 65.1 162,178 i
1841-1850 54, 759 730,415 6.6 83. 4 182,777 137,353 52.7 47.3 200, 130 176
1851-1855 199, 388 £86, 115 18. & 81.6 556, 308 160, 387 7.6 22.4 716, 695 181
1856-1860 201, 750 904, 99¢ 18.2 81.8 562, 89D 164,709 774 2.6 727, 608 182
1861-1865. .. . 185, 057 1,101, 150 14. 4 85.6 516,326 199,308 72.1 27.9 715,634 181
1866-1870.... 193, 026 1,339, 083 12.7 87.3 544,139 239,696 | 69,4 30.6 783, B35 174
1871-1875. .. 173, 904 1,969, 425 B.1 91.9 4835, 207 344,640 ! §8.5 4.5 828, B56 175
1876-1880 172,414 2,450, 252 [ 43 63. 4 481,045 382, 062 55.7 4.3 863, 107 150G
18811885 140,137 2, 801. 709 5.0 83.0 416, 098 428, 760 44.3 50,7 844, 858 150

Referring to the table and the diagram, it is seen that between 1493 and 1660 the production of gold was nemly
stationary. The value of the silver product increased about eightfold between 1493 and 1600, and the price of silver
decreased from 260 marks per kilogram to 236 marks. During the next 60 years the silver product decreased: but
the price of silver, instead of increasing, decreased much more rapidly than in the earlier period.

From 1660 to 1780 the production of silver greatly increased, then rapidly decreased to 1820, and again greatly
increased to 1860. The gold product increased from 1660 to 1760, decreased to 1820, and then increased more than
tenfold between 1820 and 1860. The relative value of the total production of gold and silver varied through wide
ranges from 1660 to 1860. Notwithstanding these violent fluctuations in both metals, and in the relative pro_duet
of each, the price of silver per kilogram remained nearly stationary during these 200 years. F1:om 1860 Jf‘:’ 1‘880 the
production of gold decreased and that of silver increased, but the great decline in price of sﬂvgr.dld n<-)t setin t1_1111873.

The table following shows the world’s production of gold and silver from 18.49 to ‘1839, as given by different;
anthorities. The figures in the columns headed «Soetbeer”, from 1851 to 1884, inclusive, are from Dr. Adolph
Soetbeer’s “Materials toward the elucidation of the economic conditions affecting the precious .metals", second
edition, Berlin, 1886, translated by Professor F. W. Taussig, an(? Pubhs}xed in Mr. Edwa%-d Atkinson’s report of
bimetallism in Europe, 1887. (Executive document 34, Senate, Fiftieth Congress, first session.) _
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WORLD'S PRODUCTION OF GOLD AND SILVER.

(Millions of dollare) (Millions of doilars.)
YRARS | | | Mint report, 1989,
Soetheer. ' Sirlge;stor llinltéiftzjl.)("-f' Minfsfi%?('rt’ Soetbeer. (a) Sil‘}%f;:}:‘f)r Min} sgtz’pun, : —r—
! - i Commercial United States
i value. ;coiningvalue.
........................... 27,1
........................... 4.5
........................... 67.6 S
182.5 132, 8 0.5
155, 0 155.5 i 40.5
127.0 197.5 0.5
135.0 135.1 o 40.5
149.5 147.6 iy 41,0
183.3 133.3 I 41.0
124.0 194.7 f 41.0
1945 1249 | 4.0
119.0 118.3 . 4.5
114.0 3.8 R 43.0
107.0 107.8 | 45.5
106.5 107. 0 ! 49.5
113.0 113.0 52,0
120.0 120.2 59,5
1210 121.1 52.0
116.0 104.0 50.5
120.0 109.7 9.0
121.0 106.2 49.0
119.0 1069 55.5
116.5 107.0 59,0
110.0 99.6 58.5
1115 96.2 6.0
107.5 0.8 6%.0
110.5 97.5 69.0
1115 95.0 77.0
117.0 97.0 7.0
80.3
79.0
7.5
4.0
102.5
163.0
104.0
106.5
............. leemeeaenaens
a Figured from kilograms at United States coining value. b Average for 5 preceding years.

Dr. Soetbeer’s figures are in kilograms, and for the table have been reduced to United States coining values,
by multiplying by $664.61393 per kilogram for gold and by $41.56764 per kilogram for silver. The figures in the
same column for 1883 to 1888, inclusive, are from Dr. Soetbeer’s memoir on the production of gold and silver from
1885 to 1888, presented to the International monetary congress, at Paris, in 1889,

The figures attributed to Sir Hector Hay are from a table furnished by himn to the British commission on
“Recent changes in the relative values of the precious metals” (1887), His figures, being given in pounds sterling,
have been multiplied by 5 to convert them (approximately) into dollars.

The figures in the column headed “Mint report, 18807, are taken from a table published in the annual report of
Hon. Horatio C. Burchard, director of the United States mint, on “Production of gold and silver in the United
States” for 1880, page 29+. The original authority for this table is not given. The close agreement of these figures
between 1853 and 1866 with those given by Sir Hector Hay would indicate that both were taken from the same
original source for these years.

The figures in the column headed #Mint report, 18897, are from the annual report of Hon. Edward 0. Leech,
director of the United States mint, on “Production of gold and silver in the United States” for the year 1889,
page 61.

In ecomparing the figures for silver since 1873 it must be noted that the column headed #Soetbeer” and one of
the two eolumns “Mint report, 1889,” give the United States coining value at $1.2929 per ounce fine, while the
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other three columns give the commercial value, based on the market price for each year, which value had declined
from $1.29 to $0.935 between 1873 and 1889. The figures given in the table have heen plotted in the diagram

herewith presented, which shows more clearly than the figures themselves hoth the general trend of variation in’

the production of gold and silver during the 40 years under consideration and the differences in the estimates of the
several authorities.

Considering first the line in the diagram representing the gold production, it is noticed that from 1849 to 1853 the
production as given in the table in the report of the director of the mint for 1880 (the original authority of which is
not given), us given by Soetbeer (average production from 1850 to 1855), and as given by Sir Hector Hay differ so
greatly that there can be no possible means of reconciling them. From 1853 to 1866 Sir Hector Hay's figures
practically eoineide with those in the mint director’s report, showing that they must have been taken from the same
original source, while Soetbeer’s figures of averages show an approximate agreement with them, but are generally
higher. TFrom 1861 to 1874 Sir Hector Hay’s figures part company with those of the director of the mint and
approach those of Soetbeer, which remain the highest of the three, the director’s figures going very much lower,
reaching & minimum of 90.8 millions of dollars in 1874, against Sir Hector Hay’s figures of 107 millions for that
year and Soetbeer’s figures of 115.6 millions as the average of the years 1870 to 1875. In 1878 the mint director’s
figures (report of 1880} reach a still lower minimum of 86.5 millions; but in 1873 a new series of figures begius,
taken from the report of the director of the mint of 1889, which, while coinciding with the earlier table for the years
1873, 1874, and 1875, afterward depart so rapidly in the direction of Soetbeer’s higher figures as to show 119 millions
in 1878, against only 86.5 millions for the same year in the earlier table. This new table of the director of the mint
(report of 1889), thus approaching Soetbeer’s figures in 1876, thereafter shows a substantial agreement with Soetbeer;
Sir Hector Hay’s figures at times nearly coincide with them, but at others differ somewhat widely.

The 10 volumes of the report of the director of the/mint from 1870 to 1889, inclusive, give tables of the world’s
production for the 3 or 4 years prior thihe date of each volume, distributing the production among different countries,
These estimates are made in-some cases from official reports obtained by United States consular officers, and in
others from technical or financial papers published in those countries; in others by taking Soetbeer’s figures.
Soetbeer’s estimates arve likewise made in a similar way; in many cases he accepts the figures of the director of
the mint. The figures of Soetbeer and those of the director of the mint are therefore partly independent of and
partly dependent upon each other. Since there is a substantial agreement between their figures between 1876
and 1888, and there is no strong reason for preferring one of these authorities to the other, it may safely be assumed
that if a curved line be drawn through the diagram representing the figures of each, bisecting their differences as
nearly as possible, it will give as near an approximation to the most probable figures as can be obtained. TFor the
years 1857 1o 1876 the figures of Sir Hector Hay and Soetbeer appear to agree with each other somewlat more
closely than either set agrees with the fignres given in the report of the director of the mint for 1880 (authority not
given). There seems, therefore, to be a reason for rejecting the latter figures and drawing a curved line which will
approximately bisect the differences of Sir Hector Hay and Soetbeer.

Previous to 1857 the figures given by Sir Hector Hay and by the director of the mint differ so widely from those
of Soetbeer (except in 1854 and 1857), and previous to 1853 from each other, that Soetbeer’s average figures must be
accepted, in the absence of any other evidence, as the most probable.

Drawing an irregular curved line on the diagram as thus deseribed, the figures of the most probable value of
the world’s product of gold from 1850 to 1889, are obtained as follows:

THE WORLD'S GOLD PRODUCTION.

[Probable values in millions of dolars.]

1850 10 1855 2 cverenncvenecnacnaanas A132.5 | 18BT. e iiie it cn e ca e saaeanann 1270 | 1870 i eiiiiiiicaiiineannnnnans vee.. 1140
j E751: T U 134.0 | 1868 e 126.0 I8 ot e et e e e 108. 0
) 5 ORI 134.0 1869 . o e e 125.0 B L 5 N 104.0
188 e ch et e 133.0 B L 123.0 B B 100. 0
25 130.0 I PN 119.0 S N 97.0
1860 . oo e e ea e 127.0 b 12 PP 113.0 J L 100.0
T Y 122,0 LY £ T, 112.0 IR o e e e e e 1068, 0
B (3 N 119.0 L 2 U 111.0 BB . e et e e e e 16. 0
B E: 15 110.0 | 1875 e e e e et 1100 L 18R e e e e 106. 0
186 o o e e e 122.0 | 1876 i 1110 | IBBB . i e 110.0
1865 . ces ceeevmeeiammen e auennaaa 126.0 B E. ¥ i (IR 116.0 DL T 120.0
L RIS 127.0 DR PP 120.0 |

a Average for 5 preceding years.

Referring now to the lines on the diagram representing the silver production, it is noted that from 1850 to 1875
there is a substantial agreement between the figures given by Sir Hector Hay, Soetbeer, and the director of the mint
(except that Sir Hector Hay’s figures drop far below Soetbeer’s in the years 1871 to 1874). It is easy, therefore, to
draw a line which shall represent the most probable value between these dates.

e s b
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After 1874, when the commereial valie began to differ widely from the United States coining value, Sir Heetor Hay’s
figures, being commercial values, are omitted from the diagram, and the fignres of Soetbeer and the director of the
niint only are given. Between these dates there is a wide difference between the figures of Soetbeer and the director
of the mint, those of the former being invariably the higher. An attempt has been made to learn the canse of this
difference by comparing the figures given by each of these authorities for the principal silver-producing countries, as
shown in the table herewith headed “Comparison of estimates of Dr, Spetbeer and the director of the United States
mint”, and also by referring to Dr. Soetbeer’s own explanation of the difference as given in his paper presented at
the Paris monetary congress in 1889, alveady mentioned,

The following quotation is from Dr. Svetbeer’s paper (translation):

A fundamental difference exists in the method in aceordance with which the shares of the different countries in the total production
of the precious metals should be culeulated, and material varisnces in the estimates oceur,  To illustrate the ditfference of the method
Jjust referred to the following example is given:

THE PRODUCTION OF SILVER IN GERMANY.

| @
GERMAN REPORT, {a} ! MINT REPORT, 1837.1b}
i
YEARS. . i
¢l 3 £ ¢ 3 i
Product. Value. Produet, | Yalue,

(Marks.)

(Kilograms.) (Kilograms.j

300,418 | 44,137,798 24,507 | $1,021, 000

|

318,598 42,707,549 |, 95,050 . 1,066,000
267, 633 48,158,010 23,929

i t

994, 000
406, 567 51, 445, 269

2 From official statistics of the (ferman empire.
b From report of the director of the mint upon production of the precious metals, 1887,

According to this the American report estimates the silver production of Germauy at only about 18 per cent and 8 per cent,
respectively, of the amount the imperial statistics positively give for it. The reason for this enormons difference is that the latter give
the exact product of the German smelting works (inclusive of the working of imported foreign argentiferous ores, ete.), while the
director of the mint of the United States gives as the produetion of silver in Germany only the presumptive silver contents of Gterman
silver ores. In the ease of gold, which in Germany is, we may say, obtained almost exclusively from foreign ores, the prodnetion ot the
German smelting works is given in the American report (1887) at 2,251 kilograms fine, as the gold production of Germany.

As a self-evident consequence of the calenlation of the production of the precious metals not according to the gross exploitation of
the mines, but according to the product of the smelting works, the amounts of gold and silver ores, which in the statisties of many
countries were first included in the precious metal production of these countries, must be dedncted from our estimate—a dedunction
which, in many cases, can be made only with the reservation of a very broad margin for possible errors.

Dr. Soetbeer says elsewhere in the same paper:

The presumptive silver contents of the domestic ores exported from the United States is embraced in the figures of the director of
the mint, but not the silver obtained from foreign imported ores.

Aceording to our method, which, in the distribution of the production of silver among the different countries, s remarked above,
keeps in view the ultimate amount of silver obtained, the reverse of this would have fo he done. Now, as in the United States
there has been a large quantity of foreign (especially Mexican) silver and other argentiferous ores imported and treated, the above
production of silver appears in our table higher than in the report of the director of the ming, which higher figure is, of course,
compensated for in the table of the worl®’s production by the fact that like amounts in the silver production of those countries from
which the ores were drawn are deducted. It is necessary to proceed here with the greatest eaution, making all possible reservation in
ourapproximate estimates, for the reason that there is no aceurate information as to the amount of metal that was contained in the ores,
even if the amount of exported ores be given approximately correct.

Referring to the uncertain nature of all statistics of production of the precions metals, Dr. Soetheer says:

The longer and more zealously a conscientions investigator busies himself with the statisties of the prosluction awl employment
of the precious metals the more will e he convinced that, with some exceptions, the numerical results obtainable relating to such
production and employment are of a very uncertain nature; that they possess ouly the character of a greater or less approuch fu the
reality, and of greater or less probability ; that the ronnd numbers laid before the student deserve confideuce hecause apparently most
carefully calculated on positive data, and that a continual revision of the estimates seems desirable. 7

The total ameunt of the precious metals newly produced during the period of 38 years from 1251 to 1838 must he assumed
approximately as follows:

APPROXIMATE PRODUCTION OF PRECIOUS METALS. 1851 TO 1883,

Quantity. Valne.
{Kilograms.) (Million marks.)
i

'
|
i
i

METALS, !
{
1
i
I

Gold.... | mos3s ]
S I 71,087,681 | 1L,40L6 |
: |

|
|
i
|
l
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Enormous as these sums appear, we believe that in reality the guantities of new silver, and especially of new gold, put upon the
market since 1851 are greater rather than smaller than the amounts given above, for in the case of the production of many conntries,
especially that of Russia and Mexico, for which our tables contain ouly the declared amounts, it is very probable that the portion which
from year to year has escaped declaration and registration is many millions of marks in value, and the several scattered small amonnts
produced which are not mentioned in the statistics, each of which is, as compared with the world’s production, insignificant, constitute,
when taken together, considerable sums,

THE WORLD’'S SILVER PRODUCTION—COMPARISON OF ESTIMATES OF DR. SOETBEER AND THE DIRECTOR OF THE
UNITED STATES MINT.

{Thousands of kilograms.]

¢ TOTAL. ‘ UNITED STATES. MEXICO. BOLIVIA, PERU, CHILE. ; GERMANY. OTHER COUNTRIES,
EARS. Director | | Director ‘ Director ! ‘ : [ Director | g Dlrcctor
of mint. Soetbeu'.;l of mint, | Soetheer, J of mint. J%oetbeer “ Director of mint. iSoetheer.\? of mint, |Soetbeer. i ot Snt. ISoetheer.
I ! | : 1 ;
— | ‘ —1 -
| 1 ®) | |
2,175 2,389 | 957 957 650 | 634 . 260 148 148 ! 170 ‘ 300
2,203 . 2551 | 1,089 | 1,089 60 | 644 | 250 126 8 [ 18 300
2,314 | 2,508 982 981 605 : 699 } 122 134 178 | 206 ! 360
2,275 | 2,480 M43 943 605 ! 701 ‘ 265 x 122 134 186 206 300
2,458 | 2,508 1,085 | 1,085 66 . T2r o 265 | 192 | 187 187 | 18 1 . 300
2,680 2,769 1,126 1,126 704 738 ‘\] 265 128 215 215 | 206 | 300
2,774 2,885 1,112 L1 . 71 739 ‘1 383 160 143 285 217 300
2,538 2,857 1,174 1,174 656 | 83 i 241 160 28 248 233 300
2,842 3,175 1,242 1,285 773 t 736 i 241 | 210 25 308 303 380
2,807 3,298 1,227 1,288 794 | A I 210 2 320 ¢ 303 | 378
2,992 5,414 1 1,284 1,874 604 [ 784 o 137 200 32 368 360 453
3,424 3,837 | 1,424 1, 544 695 | 800 ! 230 | 186 32 407 482 460
3,920 loceeeene.. T o188 |, 4,888 Lo Ioos0 . 186 i 82 |ieeeen.. (I LR
: ' ¢ i i i |
a Bolivia. U Peru. ¢ Chile.

Referring again to the diagram of silver production, it will be noticed that in the year 1884 the figures given by
the director of the mint are not only far below Soetbeer’s, but they are also far below his own figures for 1883 and
1885, the years immediately preceding and following.

Referring to the table of comparison by countries, it is seen that this apparent decline in production is found in
Mexico, where the director reports 4 decrease of 55,000 kilograms, as against an increase of 46,000 kilograms reported
by Soetbeer; in Bolivia, where the director reports a decrease of 141,000 kilograms, against a decrease of 60,000
reported by Soetbeer, and in Germany an apparent decrease of 115,000 kilograms is reported by the director of the
mint, against an increase of 13,000 kilograms reported by Soetbeer. The apparent decrease in Germany is due to a
change in the method of estimating the German product, as mentioned in the above-quoted extracts of Dr. Soetbeer.
Prior to 1884 the figures were made by taking the returns of the smelting works and deducting 88,000 kilograms as
the estimated amount of silver contained in imported foreign ores. In 1384 and succeeding years the product is
that of the German mines reckoned directly. The director of the mint in his report of 1889 says:

The silver product credited to Germany, however, is the produet of its own mines, as shown by its statistical publications. The value
of silver contained in exported ores is reported to this burean by the exporting countries as part of the annual produet of their mines,
and is credited to the producing countries rather than to the smelting works of Germany.

It would appear, however, from the figures of 1884 that the countries exporting to Germany were eitlier not so
credited to the proper extent, or else that there was a remarkable decrease in their production that year.

It may be that in previous years the product was duplicated in the report of the director of the mint, the same
bullion being credited both to the country that produced the ore and the country that smelted it. On the other
hand, it is possible that in recent years the product has been similarly duplicated by Soetbeer in erediting Germany
with the silver produced from imported ores and not deducting this amount from that reported by foreign countries.

‘Without further evidence than is now at hand as to the preponderance of weight of these two authorities, it is
not possible for an impartial student to form a definite conelusion as to which is more likely to give the nearest
approximate to correct figures. The diagram would indicate that the decrease of production shown by the mint
director’s figures for the years 1877 aud 1884 is improbable, in view of the fact that there is a general tendency
of the production to inerease throughout the whole of the last 30 years and that Soetbeer shows no decrease for
these years.

—
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GOLD AND SILVER. 125

In drawing the curve of probable production from 1875 to 1889, the mint director’s figures for the years 1877
and 1884 have therefore been rejected, and as even a curve has been drawn as possible between the lines in the
diagram representing the figures of the two authorities for the other years. The complete curve then gives the
following figures from 1850 to 1889:

WORLD'S PRODUCTION OF SILVER.

[Probable values, in millions of dollars, based on United States coining value of $1.2029 per ounce fine.]

1850 to 1860 (a).. 40| 1865. ... vue.onn 52 1 1870 . .eeenae. B4 | 1875 een . B2 1 1880............ 100 1 1885, 125
1861, 15 | 1866. ... .coe ... 521 187L.ceiieenns 68 | I876...coee.n.. 88 | I8B1.... ... 106 | IS5 ..o 130
1862 0ee e, 46 | 186T......o..... B4 | 1872l TL A8 93 182 ... 1| 1887 136
18680 eee .. 49 | 1868 ... .en.... 5T | 1878 e . 75 1878 e, 97 1883 ...... 15 | 1888 ..., 146
186 e aennnns 52 | 1869.uscareeen. 6L ] 1874 ee oen. .. T9 18T ee e n 99 | 184, ... 120 ] 1889, ... 159

a Average for preceding 10 yeara,
WORLD’S PRODUCTION, BY COUNTRIES, OF GOLD AND SILVER FROM 1830 T0 1830,

The following estimatesof the gold and silver production of the world are taken from the reports of the director
of the United States mint on the production of gold and silver in the United States, The figures for 1880 are from
the report of 1882, those for 1881 from the report of 1884, those for 1882 from the report of 1885, those for 1883 from
the report of 1887, those for 1884, 18853, and 1886 from the report of 1888, and those for 1837, 1888, and 1889
from the report of 1890,

WORLD'S PRODUCTION OF GOLD AND SILVER FROM 1880 TO 1889, AS ESTIMATED BY THE DIRECTOR OF THE MINT.

1880, 1851,
|
COUNTRIES, Gold. Silver. xold. Silver.
f 3 '
Kilograum.‘l Dollara, { Kilograms. Dollars. Kilograms, Dollars. Kilograms. Dollars.
I | !
T S 160,152 ] 106,436,786 || 2,275,082 ; 94,551,080 | 156,016 | 103,023,078 | 2,458,322 102, 188, 354
,,,,, e g e s | Rasmmn = = TR ST ey
TDIted SEULES < aerreenrivnnamaeaainecacanaaaaaaas 51,168 36,000,000 || 942,087 | 39,200,000 52,212 1 34,700,000 | 1,034,649 43, 000, 000
Anstralasia ..o 43, 282 28,765, 000 (; 5,465 237,123 a48, 173 : 30, 690, 00U 53,970 164, 943
WMEXICO . e verevmnnmrnecrecasnsananrenannsraoresnnes cl, 488 959, 160 “ €603, 469 25,167, 763 d1,292 ¢ 838,909 || dees, 918 27,675,540
Enropean countries: \ i ] i
RISKIA < ecveenm i e vaa e e L ed?, 560 28,551, 028 ‘< el1,381 | 478,519 36,671 . 94,371, 343 7, 992 342, 198
CFETINANY . - eeereesmeeercaa e e ceasaianes €350 232, 610 {’! 134,152 | 5,576, 699 7330 | 232,610 | o186, 990 7,771, 304
Austria-Hungary 1,847 1,094,595 || 45,000 1, 994, 850 1,867 | 1, 240, 808 || 31,359 1, 303, 280
BWeden oo oo .. 5 4,823 1,812 34, 527 i 667 1} 1,17 48,875
NOEWAY < mememanmmnensnmmnemmmmmmnnannmaas|esmoeonnnnns]ovuenrmirrnnnn l 4,436 184, 360 ; , 4,812 199, 987
Ttaly 1108 72,375 ]‘ 432 17,949 1 1 7432 17,049
S (ot RSP PRSP R {7400 3,006,220 f. . oannnns TR 5 £74,500 | 3, (696, 220
Turkey .. T 4018 | 1,719 71441 7 4915 | 1,719 71,441
BTy T PO A I [PPSR ! ;‘ _____________________________
Great Britain { ! RSSO
Dominion of Canada .. veervienaiiineniiaoriann-- 1,226 815, 089 1,641 63, 205 1,648 1, 694, 836 ‘ 1. 641 G4, 205
Sonth American countries: | 1' ‘
Argentine Republic..ooooeeeiiiiiiiiianinns €118 78,546 5& ¢16, 109 430,225 ms T8, 546 % 110, 108 420,25
(810 0 (1) /3 1 D DO S ; of, 010 ! 4, 000, 000 i o4, 057 1, 010, (00 16, 019 { 4, 000, B : 24, 057 | 1, G049, 000
3 70) g VU R | mlog 72,345 [ 264, 677 11, 000, 606 109 | LT L U84, 67T 11, 040, 000
Chilg.veeensnennnn 128, 869 X1 m122, 475 5, 081, 747 184 124,869 | 1umum 5,081, 747
Brazil .o....ooo... 803, 837 ! 1,116 : L P,
Venezuela. | ! K, 423
Guiana (British) . . i | e S ]
Griand (Duteh) .. i :
B4 b R IR DU PR e R R LT T! EEE TP
Central American states. .. oo ivevuiinaeaannn feramraannens i
IS T S P P P ! ToeTo2 466,544
.5 § v 703 1 €3, 000 1, 993, 8i%)
L 50 11 7T I [ Hermeeennmneans T P
BT C 3w 14 )1 R B e . .]................ [ N
n Official for Vietoria and New South Waies, with estimated production of g Estimated Ly Dr. A, Soetheer,
the other provinees, h Estimated.
b The mean of the official production for 1830 and 1832 iDr. AL Soetheer.
¢ Extimated the same as 1879, j Estimated same as official staterment fur 1877.
d (loinage and export. ¥ Estimated sume 08 officiul statement for 1530,
e From total produetion 17 per cent of goll and 25 per cent of silver 1 Estimated aanme as afficial statement for 1879,
deducted for foreign ores. m Estimated same as 1881,

S Batimated same as official statement for 1830,
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WORLD'S PRODUCTION OF GOLD AND SILVER, ETC.—Continued.

1882, 1888.
’
COUNTRIES. Gold. i Silver. Gold. Silver,
|
Kilograms. \ Trollars, [ Kilugrams. ; Dollars. Kilograms. ] Dollars. Kilograms. Dollars.
Totad. oo e 103, G446, 640 i 2. 690, 109 111. 802, 337 143, 533 95, 392, 000 2,774,227 115, 297, 000
United States 322, 5K, 600 ‘ 1, 126, 6R3 ‘ 48, 800, 000 45, 140 30, 000, 000 1,111,646 406, 200, 000
AGSEIAlasio ©oo v, 45,081 31.955,017 | 2,011 | 43, 592 40,852 27, 150, 000 3,610 150, 000
5 1 1,409 w30, 223 703, 508 29, 237, 748 1,438 956, 000 711, 480 29, 569, 060
European countrie ;
Russiad oooen o 95, 418 } 23, 667,935 7,781 393, 497 30,272 20, 119, 000 9, 990 415, 000
LT T T 376 | 240,70 | 214, 982 8, Y34, 652 458 304,000 || @142, 700 5,030, 000
Austria-Hungary .. b1, 580 ; 1. 05, 668 ‘ 547,118 1,958, 204 1,638 1, 088, 000 48,700 2,024, 600
SWEGRED o evrmivcwnaiammcnaeaeeaas e 11,298 1, 500 62, 350 37 25, 000 1,563 66, 000
B P UIRRIN T I ? 5, 893 244,054 Lo 5, 645 235, 000
Ttady ceeeeriee e PR . T2ATE (257 17, 949 d142 94, 000 d28, 259 1, 216, 000
3 3 e Y €74, 500 3,006,200 f. ... ol 54,335 2, 258, 000
TOrKEY «veveeecnne-- 6 646 2,164 £9, 916 d10 7,000 || d1,328 55, 000
4 [ PN i 14,261 S94,008 L. o e 6, 356 264, 600
Great BrItain - oo eoeee oo oe e cee e e e e e el A AR 2 1, 006 8,500 353, 000
Dominion of Canada g 1,094,926 1,041 | 68, 205 1,435 954, 000 a5, 030 209, 000
Bouth Awerivan conntries: g l
Argentine Republic...ooooonooi il R118 ] T8, D46 } 710,109 : 420, 295 118 78,000 | 11,500 478, 000
Colombia 5,462 | 3,K56.000 | 18,283 | 760, 000 15, 802 3,856,000 | 18,287 760, 600
Bolivia.....cooo.... a109 | 72,975 g264,677 f 11, 600, 060 108 72, 000 F 384, 985 16, 000, 060
Il o v e e e et 25 | 163,000 | 198,100 5,395, 000 7500 332,000 | 160,000 6, 850, 600
Brazil . oo 1,116 : 741,694 452 633, 000
Venezaela. ..o 3,504 2,595,077 ! 5,023 3,338, 000
Guiana (Britisby oo e e e e e e B i i
Griana (Dutehih. oo e et eeenr e B e erieaae
Pereo.ooooi 7180 120, 000
Central American states . ...ooooon i enein e e
JaAPAN . o e, 6ol 540 21, 121 837,772 290 193, 000
. & 1 1,985,800 ....... P nl, 078 717, 000
(51 3 PR N 5 5,355, 000
India (British) . oo e e e e e e B e i

aThe production officially reported with a deduetion of 8%,000 kilograms,
given by D, Soetbeer for 1884 as the amonnt from foreign ores smelted.
b Official fur Hungary, with former annual production for Anstris added.

¢ Estimated sume as official statement for 1877,

d Estimated same as offivially communicaterd fur 1886,

e Extimated same ap official statement for 1880,
J Estimate of Dr. Soetbeer for 1853,

i Estimated same as officially communicated for 1882,
j Estimated same as ofticially communicated for 1884,
k Estimated same as official statement for 1884,

U Estimated samne as official statement for 1883,

wn Estimated by Dr, A. Soetbeer, 1879,

n Ymportedinto the United Kingdom from West and Sonth Africa, extracted
from board of trade returns by A. Sanerbeck, F. 8. 8.

g Estimated same as official statement for 1851,
h Estimated same ax official sratement for 1879,

o Dir, Ivau C. Michels,
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ontinuned,

1584,
S
COUNTRIES. Gold. | Silver Guid, : Silver,
|
i Kilograms. Dollars, !} Kilograms. ! Dollars. Kilograms. 5 Dollirs, ‘Kilugrams Dollars.

- | N S S SR
Total .............. T, e——e ceeeel 153,070 | 101,720,600 ” 2,507,564 | 105, 461, 350 186,156 1 103, T, 60 118, 695, 150
B el SO e = m—— S i, i e e e el
United States 46,344 | 30,800, 000 f 1,174,206 | 48, K00, 000 31, 500, 1430 ! 51, 604, 400
ANBEAlANIA . e 42,558 28, 984, 000 4525 | 188, (630 w439, 000 | ' f 1, 048, 600
Mexico . ...... 1,780 1, 188, 000 635,870 | 27,258, uno 1 BET, 60D TILET0 | 82,112, 000

European countries: | ! ! |
Russia.......ooo 42,913 21, 874,000 | 9,360 | 389, 060 35,125 L0001 15,550 | 646, 000
Germany ............ 535 | 369,000 || 27,398 | 1,147, 00 1,578 16,000 1 24,567 1031, 600
Austris-Hungary 1,658 | 1,102, 000 | 49,300 | 2, 049, 400 1774 1179, Gty | 5 4K 2,199, 944
Sweden 13, 600 1.816 | 75, 500 7 31000 2,39 | 96, 000
Norway oo | 6,857 2035, 500 ‘ I 7,200 | 99, 600
Ttaly 129, 600 ! 433,839 | 1,406, 350 | b3g.ese 1. 406, 550
Bpadn oo e || ess305 | 2,258, 040 i e 2, 95, 060
Turkey 7,000 ; 1.3 f 35, 000 i e 55, 000
France ! 3,905 | 245, 000 q 51, 000 2,120, 000
L 000 325, 000 ‘ 7,607 416, 060
‘ ! d1,435 | 934, 600 { b5, 030 209, (400 1,67 | L116.000 | 55,030 209, 000

Bouth American conntries: f } i

Argentine Repablic .. f d11g , 78, 000 !' d11, 500 478,000 d1i8 | 7R, D60 a11, 560 478, 000
Colombia [ 5,802 3, 836, 000 €18, 987 760, 600 b3, 762 2,500,000 © 89,535 400, 600
Bolivia oo a1 | 72, 000 I’ J2AO616 | 10, 000, 600 109 TLO00 . F240.616 10, 400, 664
CLile coene e 500 | 332,000 || 160.000 6, 630, 000 500 552,000 ¢ B210, 040 | &, 797, 600
Brazil cooooveni o 2952 | 633, 000 | B0, 000 2,640 | 110, 669

Venezuela ..o.oeeene oo 97,033 4,674, 000 4,674,000 | |

{

Guiana (British).

India (British) ... .. I

o T

6, 224

000 |

24, 460 | 975, 100 265 | 176, 009
n2ss | 10,000 B2, 083 | 1, 354, 00D |
.......... Jomee 6,007 | 4, 650. 400 |
203 ; 135, 000 |

6, 000 |

o {i. W, Griffin, United States consul at Sydney,

reports the gold pro-

duction of Australasia for 1886 at $20,8835,884, and for 1885 at $27.361,603.

b Estimated same as officially commundcated for 1586,

¢ Estimate of Dr. Soetbeer for 1653,

d Estimate of the burean of the mint. based upon the
1883,

€ Estimuted vame as officially communicated for %82,

production for

JEstimate of the burean of the mint, hased upon the anmuoal average credited
Bolivia by Dr. A, Soetheer, aud eonfirmed by wtiicial statistics of LXpOres and
coinage for 1887,

9 Estimute of the burean of the mint, based upon the prodtuction for 1883,
hImports into the Tnited Kingdom from West and South A frica. extracted
from board of trade returns by A. Suunerbeck, F. 8, S,
Dr. Ivan €. Michels,
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WORLD'S PRODUCTION OF GOLD AND SILVER—Continued.

1886. 1887,
COUNTRIES. Gold. Silver. Gold. Silver.
Kilograms. Dollars, Kilugrams.t Dollars. Kilogmms.! Dollars. Kilograms. Dollars.
|
Total cvvereennnns s 149,338 90,250,877 || 2,806,882 | 120,394,400 159, 155 105, 774, 955 | 2, 000, 308 124, 250,078

United SEALES - .o eeoece it aaee e iemaeaaaaas 52, 663 5,000,000 || 1,227,141 51, 000, 000 49,654 | 33,000,000 | 1,283,855 53,357, 000
AUBEIALASIA v vvre it i 39,761 a26, 425, 000 20, 403 1,222, 000 41,119 : 27,327,600 | 6,422 266, 990
MOXICO waennremamamamammamcaameneran e nanneocaes 924 614, 000 794, 033 33, 000, 000 1,240 | 824,000 [ 904,000 37, 570, 008
Furopean conntries: . I !

RUBBI « et eeaecraereecenannsanmamennnans 30,872 20, 518, 000 12,707 528, 100 30,232 ‘; 20, 092, 000 ! 13,522 562, 000

Germany 1,085 708, 000 25, 650 1, 066, 000 2,251 | 1,494, 000 81, 564 1,311,798

Augtrin-Hungary b1, 774 1,179, 000 D52, 748 | 2,192, 200 1,877 , 1,247, 4:‘;0 ! 53,301 2,218, 800

SWEALI «c e eomeeeeemeeeeeare e eeenannnennn 67 45, 000 3,081 198, 000 84 . 55,550 | 5,828 242, 250

D o T P R b7, 200 209,000 [.oeeeeeiniinniinn e ‘ as, 147 214, 060

T 195 129, 600 33, 839 1, 408, 350 195 129, GO0 ¢33, 839 1,406, 330

11 R U PO R 54,335 9,958,000 | oot | 58, 1L 2, 440, 000

Turkey W 7, 000 1,323 53, 000 10 7,000 | €1,323 53,000

O SRSV RS AP e 46,750 Loa4,550 |l [ aeeeeaeeanas | s 2,257,309

Great BrHAIN —cveeeeoae e i ean il R S 10,124 490, 750 2, 1,000 | 9, 984 414,100
Dominion of Canada .......iriercirarenaanens 2,002 1,830, 442 5,030 209, 000 1,773 1,178, 637 f 10, 868 451, 680
South American conntries: ;

Argentine Republiv. 30 20, 000 1,444 80, 000 45 30,000 , T2l 20, 000

COLOTBIR eeememvemeeneeenaenvamacncameannes 3,762 2,500, 000 9,625 400, 00D 4,514 3, 000, 000 . 24,061 | 1,000, 000

Bolivia cceiciiiiiiiii it irrraaa e F109 72, 000 5240, 616 10, 000, 600 143 93, 000 | 137,468 5,713,17¢

()13 [ SN 500 332, 000 210, 000 8,727, 600 2,379 1, 541,400 199,516 | &, 291, 920

Brazil . veeeeeeeeneranne e emaaaaaeaannn 21,502 998, 000 h141 5, 850 0u4 654, 000

Venezuela 3, 020 3,886,000 | .oeieeiiiii ]ty 2, 960 1,967,216

Guiann (British) teranienen 370 245,902 . oeeooeennn. i

Gminna (Dubel) «.veeeeneoir i ervenerees 712 473,000 [} o.eeeoonn. |

POl cocmvaemvcnnainnaierearraaaaaiaranean paki] 113, 000 k96, 246 4, 000, 000 diss | 105, 000 175,263 ‘ 3,123,000
Dentral Americanstates. . ....o.ooooiiaiia... ml13l 87,000 Heeevenimeineenrernnnnnas 296 1150, 000 48,193 | 72, 000, 000
Japan .. 492 327, 235 32,242 1, 340, 000 564 375, 000 32,065 ‘ 1,332, 630
AFTICI © o eeee ot am e e 02,163 1,438, 000 3,165 132, 000 2, 858 | 1,919, 600 432 | 17, 960
T R LT T 5, 492 3,650, 000 [[oeveenemeaaelorrcnaannnniaans 14,204 | 9,500,000 {[..eeemeannn. 1 ....... [
Tndin (British) e cooeeearn i e canaeaeaa 834 421, 600 481 320,000 {[.-veenne oo neneneens

@ G+, W, Griffin, United States consul at Sydney, reports the gold production
of Australasia for 1886 at $25,8583,884, and for 1885 at $27,361,603.

b Estimate of the bureau of the mint, based upon the production for 1885,

¢ Batimated the same as officially communicated for 1886,

d Eatimated the same ag officially communicated for 1889,

e Tstimate of Dr. Soetbeer for 1883,

fEstimate of the bureau of the mint, based upon the production for 1883.
g Estimate of the bureaw of the mint, based upon the annual average
eredited Bolivia by Dr. A. Svetbeer and confirmed by official statisties of

exports and coinnge for 1887,

hExports of gold and silver through tha custombouse at Riv de Janeiro,

i Production of 2 mills of the El Callao Company.
7 “Janrcijifers over 1888 en Vorige Jaaren", No. 8, page 115,
k Estimate of the burean of the mint, based upon the exports of bullan and

ore officially reported for 1886,

1 Estimated the same as officially communicated for 1828
m Estimated same as officially communicated for 1287.

= Rough estimates, based on exports.

o Tmports into United Kingdom from West and South Africa, extracted fiom

‘hoard of trade returns by A. Sanerbeck, F. 8. 8.

p Imports of gold into Great Britain from China.
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WORLIYS PRODUCTION OF GOLD AND SILVER—Continued.

; 1888, 1859,
OOUNTRIES. Gold, ’1’ Silver. Gold. ! Silver.
I - N
Kilgrars., j Dollars, ‘i‘ Kilogrums, I Dollars, Kilogrums. [ Duollars. g:Kilugrams. é Dollars.
— et [ . : I
R o) DU | 165, 808 : 110,196, 815 Ji 3,885,606 | 40,706,413 i 128, 759, 463
) T A e - e o | e s
Tnited States . ....... s s 49017 | 83,175,000 || 1,424,326 59, 195, 000 49,35 92,800,000 | 1,555, 458 | G4, 848, 000
Australasia ....... bm sy eneemam e aaaaas 42,074 48, 560, 660 i 120, 308 a3, 0i), K00 44, T34 ] 33, 086, 700 144, 364 af, 000, {00
Mexito. . oovrenenns e r————- s 1,465 974,000 | 993,500 41,373, 000 1.05% : 00,060 | 1,333, 523 55, 517, 000
European countries: i i
FRUSBEL «evveameoemmvem e eee e e ee e eenanaen 39, 052 21,302, 000 | 14,53 604, 000 34,867 23, 173, 600 5\; 14,550 | 595, 000
GOITLANY - cevevarnmnerneianiainiiansenanas 1,702 1, 180, 963 ” 32, 051 1,382,022 1,958 1,301, 236 \ 32,040 - 1,831,576
Austria-Hungary 1,890 1,208,572 1 52,12 2,166, 440 2,193 1,46L000 | 52,631 2,183, 609
SWEALT +evevaaaracnrnn et een e eaaaans 76 50, 001 5 4,645 193, 000 CoT 45,000 4,267 177, 404
NOrway ..-.... T 8 5, 147 214,000 1...... S . ol 5,147 214, 000
B £ 271 S S ! 35 1,454 b148 GR, 000 [ 54 1,454
Spain -.... OO UR | oume 2,140,400 |- cevevnsrniadereiiearenan., i b5y, G2 2,149, 400
Turkey ....-- I cl, 823 | 55, 000 10 7, 000 i [ el 323 ) 55, (00
i 3 7 1 Y P PR 1! 49, 366 2,053,000 Leverneivencnlomanncmmnnneninn i b49,396} 2,053, 0%
Great Britain ........ 220 148, 000 1 9, 047 4 3786, 000 97 | 84,378 9, 523 305,734
Dominion of Canada.... 1,673 1,111, 959 { . 8,264 385, 000 1,919 | 1,975,045 || 10,264 383, 000
South American countries: ; ‘ H
Argenting Republic,ee e e ereveameenrmannne 7 31,000 | 10,23 ! 495, 000 7 31, 000 ; 10,225 | 425, 060
Colombia 4,514 3,000,000 || 24,081 1,000, 000 3,702 2,500,000 || 31,280 | 1,300, 090
i Bolivia 80 58, 800 {j 230, 460 9, 578, 000 590 [ 59, R0l 1’ i b230, 460 | 9,578, 000
CILB. e reeeneraemaeeeeone cmeaaeaeeanannnn 2,953 1,962, 430 } 185, 851 7,723, 957 2162 | 1,436,600 || 123,603 | 5,147, 784
Brazil ..oveneeenen 670 445,700 | 670 | 1445, 300 . ... ..
Venezuela.eerearensaacaiiacne e ’ 2, 130 1,413, 598 | 2, 765 l 1838, 000 leeemaennnailonen.n,
Guiana (Z!'il'l't:ixsh).........................,...:j 450 299, 070 832 ! 536,177 {[vevu-r :
Guiana (Duteh) ... ? 457 d324,000 | SN TR .. 487 | 324,000 |...... voeendl
POri ceneveiinecnnenes 158 105, 000 75, 263 3,128,000 140 93, 044 \) E
Central American states . . 226 €150, 000 |; 48,123 2, 000, 000 226 ¢ €150, 000 ! 48,123 | €2, 000, 000
Japan ...... rertanenes e aa—— e v——— . F606 403,000 || 42,424 1,763, 140 7608 | 403,000 f ’
AfTiCReennnnn o eenaan e e—————— e 6,771 4,500,000 |i.. 12,920 8,586, 632 |
EIDA < meeenaeemvmsaesaan e resemammeanamennnes | g13, 542 9,000, 000 | 13,52 | 9,000,000 f
India (Britigh) ...mez.. e : 1,018 676,563 | 2,91 1,502,600 {
5 t
a Estimate of the burean of the mint. e Rongh estimates, based on exports,
® Estimated the same as officially commanicated for 1888. f Product of private mines in 1888; government mines in 1489.
¢ Estimated the same as officially communicated for 1886. ¢ Imports of gold into Great Britain and British India from China,

d **Jaarcijifers over 1838 en Vorige Jaaren", No. 8, page 115.
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ESTIMATED GOLD AND SILVER PRODUCTION OF THE WORLD, 1832 'TO 1885.(a)

{Values in millions of dollars,]

r
GOLD PRODUCTION. | SILVER PRODCCTION,

3 Me o r 5 i
Years, Total, tr;x&lggi a g&ﬁd ;21(1 S}‘i)i;L(t)h Russia, 9(&111151 Yeurs Totul. U?itctl al‘}fleSX(}g(t)h Germany. (0311:_:1
merica. trivs. States. Ay erica. “ 1 tries.

S [—

BB e 182.5 103.0 0.0 5 : 9.5 5 | ;
1653 e eeee e aenns 156.0 70.5 égo ;g ;jg o5 P o v og
. . 2, 2.5 q0.5 N 30. 0 4.9 8.5
1854 197.0 75 60.0 5.0 12.0 2.5 0.5 3.0 2.0 8.5
1855 135.0 60.5 55,0 5.0 12.0 2.5 | 10,5 ’ ......... 30,0 2.0 8.5
1850 ... 7.5 .5 55,0 5.0 13.5 2.5 | R 30,0 o5 8.5
1857 ... 133, 0 57,0 55.0 5.4 13.5 23 | Y 30.0 25 8.5
1858 124, 0 5.5 50.0 4.5 18.5 25 | a0 b %0.0 o5 8.5
1850 124.5 54.0 50.0 45 18.5 2.5 | w0 o a0 55 8.0
1860 119, 0 52.5 46,0 4.5 13.5 2.5 | 2.0 | a0 5.0 8.0
1061 oo 114.0 49.0 3.0 4.5 15,0 2.5 [ 43.0 { 2.0 30.0 3.0 80
1862 107, 0 46.5 9.0 L0 15.0 2.5 | 5.5 | 45 30,0 3.0 2.0
1863 106, 5 4.5 40.0 4.0 15.5 25 | 4.5 | 8.5 0.0 3.0 0
1864 ... 118, 0 45.5 46.0 4.0 15.0 2.5 | 52,0 110 20.0 2.0 8.0
1865 120.0 4.0 53.0 4.0 16.5 2.5 | 52.5 1.5 0.0 2.0 8.0
1866 118.5 415 53.5 1.0 17.0 25 | 52.0 10.0 30,0 1.0 8.0
1867 116.0 415 515 2.5 17.0 2.5 50.5 || 1.5 25.0 40 | 8@
1868 119, 0 4.5 48. 6 8.0 18.0 2.5 4.0 (Y 25,0 4.0 8.0
1869 121.0 46.5 9.5 2.5 2.0 2.5 49.0 12,0 25.0 4.0 8.0
1870 110.0 38.5 53.0 2.5 22,5 2.5 5.5 | 16.0 9.5 4.0 8.0
1871 116.5 8.0 | 0 50 | 24.0 25 | 5.0 | 190 | 2.5 8.5 6.0
1872 110. 0 39.0 0.5 5.0 23,0 o5 | 5.5 || 200 96.0 6.5 6.0
1873 ut.s 40.0 4.5 5.0 92.5 2.5 | 60 | ann 24.0 6.5 6.0
1674 107.5 36.5 41,0 5.0 2.5 2.5 | 6.0 | 2.5 26,0 6.5 0.0
1873 110.5 .5 1.5 5.0 2.5 3.0 6.5 || ano 95.0 6.5 6.0
1676 1.6 36.0 | 45.0 5.0 92,5 3.0 7.0 j 30.0 96.0 5.5 7.5
1877 117.0 33.5 47.5 6.0 27.0 T30 . 7.0 | 46.0 27.5 6.0 7.5
16878 110.5 2.5 40.0 7.5 27.0 3.5 | 80.5 | 9.5 2.5 6.0 7.5
1879 104.0 aLo 34.0 7.5 7.5 Lo | 9.0 | 475 97.5 6.5 7.5
1830 106.0 32,5 25,0 7.5 927.0 40 | 0.0 || 3.5 34.5 7.0 8.0
1881 103.0 33,5 33,0 8.0 24.0 45 8.0 || 430 36.0 7.0 2.0
101.0 82, 1.5 8.3 2.5 5.0 2.5 || 480 | 3T.5 8.0 5.0
98.0 20.0 20.5 8.5 2.0 5.0 103.0 | 430 | 4mB 8.5 9.0
93.5 2.5 9.5 8.5 25.0 5.0 104.0 ﬁ 1.5 42.5 8 8.0
0.5 | 80.0 20.0 8.5 2.0 5.0 1065 || 4.5 425 | 8.5 10.0

a From tables by Sir Heetor Hay, * Report of British commission on relative changes of the precions metals”™, 1887,

CWORLD’S PRODUCTION OF GOLD AND SILVER, PRICE OF SILVER, AND RATIO OF GOLD T0O SILVER.

A study of the table on the following page and the diagram of the world’s annual production of gold and silver,
and the price of silver from 1850 to 1889, shows that the world’s gold production from 1850 to 1857 remained nearly
constant at about $134,000,000; then decreased irregularly till 1883, reaching a minimum of $97,000,000; then
increased irregularly to 1889, when the product was $120,000,000. The silver production remained nearly constant
from 1850 to 1860 at about $40,000,000, increasing slowly to 1866 to $52,000,0 00; then increased steadily and rapidly
to 1887, and still more rapidly in 1888 and 1889 to $159,000,000.

The ratio of total value of silver product (at United States coining value) to that of the total of both gold and
silver remained nearly coustant, about 24 per cent, until 1860, increasing irregularly to 30 per cent in 1867, then
steadily to 57 per cent in 1889, becoming equal to gold, or 50 per cent, in 1881. The production of silver and the ratio

of silver production to total of silver and gold thus both had a period of slow inerease from 1860 to 1867, and then.

a rapid increase, beginning in 1867 and lasting to the present time. The price of silver remained nearly constant (at
over 60 pence per ounce standard in London, equal to over 81.32 per ounce fine) until 1372, being nnaffected either
by the decrease in the gold prodnction or by the increase in silver production. In 1872 the tapid deerease in gold
production, whi¢h had taken place for 4 years previously, was arrested, and for the next 4 years the decrease was
very slight, and in the 10 years following a considerable increase took place. At this time (1372) no change took
place in the rate of inerease of silver production, this rate being nearly the same from 1867 to 1877; yet in 1873
began the decrease in price of silver, which has continued with but slight flnctuations to the present time. During
the 23 years (1850 to 1872) the whole extent of the variation in price was only between $1.36 and $1.32 per ounce,
or 3.8 cents, while in the 17 years, 1872 to 1889, inclusive, it declined from $1.322 to $0.936, or 38.6 cents, or over 20

per cent,

| e o . —
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MOST PROBABLE VALUES OF THE WORLD'S PRODUCTION OF GOLI) AND SILVER, PRICE OF SILVER, AND RATIO OF
GOLD TO SILVER.

, |

(Value I;ﬁﬂx?l!fﬁ;fg:'u(fa()lull:mi.) PERCENTAGE OF TOTAL. . \
[Pt | Price ratio 1

TRARS, _ . .- : ! Tty Thon alue of silver e

st g | P S | St el s B

sifver. | . Gald. silver, ard.) |

1 God. Silver. | |
172 122 10 76.7 23.8 61. 250 $1.337 15,42
174 134 40 ] 7.0 23.0 61,913 1.344 15.34
174 134 40 77.0 23.0 61.750 1.353 15,27
173 132 40 76.9 2.1 61,513 1.344 15. 36
170 130 10 76.5 2.5 62, 063 1.3 15.21
167 127 40 | 76.0 24,0 61,688 1352 15,30
167 122 45 | 73.1 26,9 60,813 1.833 15.44
165 119 46 | 721 27.9 61,438 1.346 16.36
168 119 4 ! 70.8 2,2 61.975 1,245 15. 38
174 122 59 70.1 29.9 61.375 1.345 15.39
178 126 52 70.8 20,2 61,063 1,338 15.43
178 | 127 52 70.9 29.1 61.125 1,339 15.44
181 | 17 LT 70.2 20.8 0. 563 1.328 15,57
183 126 57 68,9 3L1 60, 500 1.826 15. 81
166 125 61 67.2 32.8 60. 438 1.325 15.60
187 123 6 65.5 4.2 60,563 1328 | 15, 68
187 119 68 63.6 36,4 60, 500 1.326 15.58
184 | 113 7 61.4 33.6 60,313 1,322 15.64
187 | 112 i 59.9 401 59,250 1,298 15,93
160 ! m 79 ! 58. 4 41.6 58,312 1.27) 16. 18
193 11 82 | 57.5 42.5 56,875 1246 16. 63
199 m m o 55.8 44.2 59.75 1156 . 17.80
209 | 116 93 5.5 4.5 54,813 1201 17.18
207 120 74 55.3 “.7 52, 563 1.152 17.96
213 | 114 99 53.5 46,5 51.250 1123 18,39
29 | 108 101 | 51.7 48.3 £2, 250 1145 18,06
210 | 104 166 49.5 50,5 51,038 1,138 18.24
211 | 160 111 47.4 52,6 51,813 1.136 18, 27
212 | 7 115 45.8 54,2 50. 625 1110 18.85
220 ; 100 120 45.5 545 } 50,750 1,113 18.63
231 106 125 45.9 54,1 48,562 1.065 19.39
286 | 106 130 | 4.9 55.1 45,375 0.995 2078
242 | 106 136 | 43.8 56.2 44,625 0,978 21.13
256 | 110 146 t 43.0 57.0 42,875 0. 940 21.99
279 ; 120 159 43.0 57.0 42,688 0,936 22, 09

a The figures of productiom are the “most probable valnes’ arrived at from a comparison of the tables of Soetheer, the director of the mint, and Sir Hector Hay.
The price of silver is taken from the report of the director of the mint for 1889, The price ratio is from Soetheer’s tables down to 1885, and from 1886 to 1889 is
calculated from the London price.

The diagram does not reveal the cause of the decline in the price of silver, for if it be assumed that the ratio
of the production of silver to that of gold controls the price of the tformer, then the decrease in the price should
have begun in 1860, when the ratio of silver product began to inerease, and the decrease would have been more
pronounced in 1867, when the silver product increased more rapidly and the gold production decreased.

There is nothing in the figures or in the diagram to explain why the decline began in 1873 instead of in 1860
or 1867,

A study of Soetbeer’s figures for 380 years, from 1493 to 1873, will also show no relation between the relative
production of gold and silver, and from 1800 to 1870, although the value of the produet of the two metals varied from
3.227 silver to 1 of gold down to 0.44 silver to 1 of gold, the relative price varied only between 15.41 and 15.83 to 1,
From the year 1873 to the present time, however, there appears to be a very close agreement between the product
ratio and the price ratio, as shown by the coincidence between the curves on the diagram representing ¢ gold
production, per cent of total gold and silver”, and price of silver in pence in London. Thus, in 1873 the total valne
of the gold product, expressed as a percentage of the total of the gold and silver, was 39.9, and in 1889 it was 43;
the price of silver in London in 1873 was 59.25 pence, and in 1889 42.69 pence,

Of the possible causes of the phenomenon of the steadiness in price of silver until 1873 and the steady decline
since that time many explanations are given in the report of the British commission on the recent changes in the
relative values of the precious metals, The cause which seems to have most weight in the opinion of all the
members of the committee is the cessation in 1873 of ‘the free coinage of silver in Germany, Holland, and the Latin
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Union, comprising France, Belgium, Italy, Switzerland, and Greece. In the conclusion of their report, approved by
all the members of the commission, they say:

‘We are of the opinion that the true explanation of the phenomena which we are directed to investigate is to be found in a
combination of causes, and can not be attributed to any one cause alone. The action of the Latin Union in 1873 broke the link between
gold and silver, which had kept the price of the former, as measured by the latter, constant at above the legal ratio, and when this link
was broken the silver market was open to the influence of all the fuctors which go to affect the price of a commodity. These factora
kappen since 1873 to hiave operated in the direction of a fall in the gold price of that metal,

Mur. George T. Becker, United States geologist, in a paper on the “Relative production and relative value of
the precious metals”, printed in Mr, Edward Atkinson’s report on bimetallisuy, gives a table and diagram showing
that the relative product and the relative value of gold and silver bore no relation to each other between 1493 and
1873, but that since 1873 the two ratios have been closely connected. He explains the difference between the periods
before and after 1873 as follows:

The statement that the valne of silver relatively to gold, remained substantially constant for over 200 years at about 1 to 15,5 is
equivalent to the statement that in sueh quantities as silver bullion was offered to buyers it found a market at that price, and that silver
eoin was always exchangeable for gold at the same figures. -

This stability in the price of silver could be maintained only so long as the quantity of cireulating medium demanded by trade,
added to the inevitable losses and waste of the metals and to the guantity urgently demanded at the standard price or above it for
industrial consumption and for permanent exportation to semicivilized countries, equaled or exceeded the available supply. It is clear
that this state of things is compatible only with a moderate production, for the moment that more of either metal was put on the market
than could be absorbed in these ways it would be more profitable to the producers to submit to a discount than to hold their bullion,

Great fluetuations in the ratio of the gold product to the silver product can thus occur without necessarily affecting the price of
silver to a considerable extent so long as the total product of the precious metals does not exceed the demand of the commercial world
for coin plus the demand for these metals at coining rates for nonmonetary application,

It is certain that prior to 1873 the coinage laws fixed the price of silver and that the national treasuries were able to control the
market for silver, for in no other way could eonsiderable fluctuations have been avoided. It is also certain that in 1873 the laws eeased
to determine the price, as if there were an excess of silver in the market, and that since that time the price of silver has been chiefly
determined by the ratio of the production of silver to that of gold, as it would be if either of the two metals were produced in excess.
The analysis of Dr. Scetbeer and the coinage statistics also show that a diminishing proportion of the yield of each metal is added to
the available stock of coin.  All of these facts point to the conclusion that the supply of silver is now greater than the demand for it at
coining rates.

THE RELATION OF THE PRICE OF SILVER TO THE PRICE OF COMMODITIES.

In the discussion of the relative produet and the relative price of gold and silver, it has been shown that prior
to 1873 the price of silver was not eontrolled by the ratio of the product of the two metals, but that since 1873 the
price of silver appears to be, if not'controlled, at least strongly influenced by the ratio which the product of silver
bears to the total product of both gold and silver.

Prior to 1873 the price of silver in gold, or the ratio of gold to silver, remained nearly constant for 200
years, the two metals being maintained at a level by the coinage laws of the leading civilized nations; but since
1873, when free coinage of silver ceased, silver became a commodity, and its price thereafter fluctuated in the same
manner as other commodities. The relation of the price of silver to the price of other commodities is clearly shown
in a table presented by Mr. Aungustus Sauerbeck to the British commission on “Recent changes in the relative
value of the precions metals” (first report, page 317), giving the “index numbers” from 1846 to 1885 of the prices
(in London) of 45 commodities, including vegetable food, animal food, sugar, coffee and tea, minerals, textiles,
and sundry materials, and of the prices of silver. The table following is summarized from the table of Mr. Sauerbeck,
giving his prineipal divisions of food, total materials other than food, total of 45 commodities, and silver. The
figures for silver are the percentage values as compared with silver at 60.84 pence per ounce, being the parity
between gold and silver at 1 to 15.5. The index numbers for the other commodities are percentages compared with
the average prices for the years 1867 to 1877,

The accompanying diagram, plotted from the table, shows that the price of silver remained practically constant

‘between 1846 and 1873, fluctuating only between 97.4 and 102 per cent of the par ratio of 15.5 to 1, while the price
.of commodities fluctuated violently, the index number for the total of 45 ecommodities falling from 95 in 1347
to 74 in 1849, rising from 75 in 1851 to 102 in 1854 and to 105 in 1857, dropping to 94 in 1859 and rising to 103 in
1864, dropping slowly to 96 in 1870 and rising to 111 in 1873. The index numbers of food and of materials other
than food follow quite closely the figures representing the total of 45 commodities, except during the years
1861 to 1867, including the period of the American war. During this period the index numbers of food were as low
as 88 (in 1864), while at the same date the index number of materials other than food rose to 119. After 1867 the
index numbers of food and of materials again showed a correspondence.

Since 1873 there hias been a steady downward tendency of the prices of both food and material, the price index
numbers of food, however, being higher than those of materials, the index numbers of the 45 commodities falling
nearly midway between those of food and of materials.

The relative price of silver as compared with the par ratio of 15.5 to 1 follows the index numbers of the 45
commodities quite closely, showing that since 1873 silver has become a commodity and is subject to the same
laws of fluctuation of price as other commodities.
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MR. A. SAUERBECK'S INDEX NUMBERS COMPARED WITH RATIO OF SILVER AND GOLD.

[Average price of groups of articles 1rom 1867 to 1877,
INDEX NUMBERS, " i INDEX NUMRE
YEARS, | ‘ IR fi ) e e
Tutal 4 i YEALS. | Total 45 |
Food. | Materiuls. commondi- ‘Siln:r.laj,{ ; Fosnd. fMumriuls. commodi- isilver. (@)
ties. 1 | | tien. i
..... SR S N S S U W
1 TR4G. oo e een e ee e eaeeeann, 45 85 B Y5 [ lane w Hles 08 100.5
TET. e e 05 85 i o1 1A Wi 100 ’ 190 99,7
84 ot T# o T T 1 ! 59 [ w 9. 6
6 73 CE O S U VOO 9 T o 09,6
75 7 T ORT | I w ! w | o o B
T4 6 75 YOO 1 IBTLeen oo o5 | W 10 o7
% 51 ) 9.9 | 102 | 15 | 109 g2
9 o o oL L2 5} w7 { 4 | ui 97.4
101 104 102 101.1 5’ | S 1 93.8
101 101 ot 0.7 | 100 | o 9 3.3
99 102 101 1010 9 81 ﬁ @ BT
102 107 105 [ 1.5 HG 9 o | 9.2
§8 94 01 101.0 o 81 o 6.4
1850, e e eeaaaaas 31 9% 94 3 102.0 o T f # B2
1860 98 100 % | W14 [FE B4 ‘ B 85.9
1861 ) a7 | 99 9% | 8.9 a1 B0 85 £5.0
BB, e eeeeeameee e e 04 167 101 ] 100.9 E £ | 8¢ 549
e £9 115 103 | 1011 £ T 82 3.1
T84 <ot neae e 58 119 05 | 100.9 79 =l 6 7.3
2BB. s ee e e e ene e e e e eeeennes | o 108 01 | 0.3 7 ™ | 72 .9
¢ @ The figures under < Silver” represent the price of silver as compared with 60.84 penee per onnee, being the parity between gold and silver at the ratio of 110 13,5
To complete the statistics of the market values of the preciows metals, the following tables, tuken from the report

of the director of the United States mint, are given to show the commercial ratio of silver to gold each year sinee
1687, and the highest, lowest, and average price of bar silver in London per ounce, British standard (0.925), since 1533,
aud the equivalent in United States gold coin of an vunce 1,000 fine, taken at the average price:

COMMERCIAL RATIO OF SILVER TO GOLD EACH YEAR SINCE 1657.

TFrom 1667 to 1832 the ratios are tuken from Dr. A. Seetheer; from 1833 to 1878 from Pixley and Abell's tables, and from 1879 to 1589 fromlaily eablegrams from Londom
to the bureau of the mint. ]
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HIGHEST, LOWEST, AND AVERAGE PRICE OF BAR SILVER IN LONDON.

[Per ounce, British atandard (0.925), sinee 1833, and the equivalent in United States gold coin of an ounce 1,000 fine, taken at the average price.]

Lowest | High erage | Y : | Lowest | Highest |

. e | Tt AR T o | Lowest  Highest Avcmgo) Taluo o

tion. tion, tion. | at average CALENDAR YEARS. tion. \ tion. tion. | ataverage

(Pence.) | (Pence.) t {Pence.) ; quotation. (Pence.) ' (Pence.) | (Pence.) | quotation,

. — e - |
1833, e 58, 750 59, 875 ! 59,138 $1.207 61. 0uv 62,325 ‘ 61.438 $1.346
L 59, 750 60. 750 [ 59,938 1,318 61000 | 61750 61,975 1,345
1 Lol 59,230 1 60.000 | 59.088 1,308 | 60.625 . 62500 61. 375 1.345
59.625 | 60.375 | 60.000 1.315 : ..l 60.500 | 6L626 | 6L.063 1.338
59.000 | 60.375 | 50.502 1.305 | st | e | 6L1% 1.339
59, 500 60,125 ;. 58.500 : 1.304 .| 60.375 61. 250 60. 563 1.323
60.000 | 60.625 . 60.475 } 1.323 60.125 | 61125 | 60.500 1.328
80,125 60. 750 : 60,375 1.323 60, 000 61. 000 60.438 1.325
58. 750 60. 375 60. 063 1.316 . 250 60. 750 60, 563 1.328
54, 250 60,000 | 59.438 1,308 0. 188 61. 000 60. 500 1.326
59. 000 58, 625 59.188 1297 L9250 | 61125 60. 313 1.322
59. 250 58, 750 58, 500 1.304 L B7H 50.938 | 59.250 1.208
58. 875 59. 875 59. 230 1.208 | L 250 59. 500 53,313 1.278
59, 000 60,125 59,313 1.300 3, 500 67, 625 56. 875 1.246
58.875 | 60.375 | 50.688 1.308 750 | 58.500 | 52,750 1.156
58, 500 60. 000 59. 500 1.304 ‘ 3. 250 58, 250 54. 813 1.201
58. 500 60. 000 59. 750 1.809 9, 300 53. 250 52,563 1152
59.500 | 61.500 | 61.063 | 1.316 "{ 8.875 | 53.750 | 5L.250 1.123
60. 000 0L. 625 61. 000 1.337 1‘ 01. 625 52, 875 52. 250 1.143
59. 875 61. 875 60. 500 1.326 30,875 52.875 51,938 1. 138
60. 625 61.875 61. 500 1348 . (300 52.375 51,813 1.136
60, 875 61. 875 61. 500 1,848 3 50. 000 51.188 50. 625 1,110
60. 000 61. 625 61.313 1.344 . 300 51. 375 50. 730 L113
60.500 | 62,250 | 61.313 L34 | 875 | 50.000 | 48.563 1.065
61, 000 62, 875 61,730 1.353 2,000 47. 000 45,373 0.995
60. 750 61. 875 61,313 Loy | 43.250 47,125 44.625 0.978
61,750 62. 750 62, 063 1.360 41. 625 445863 } 42,875 0. 540
61. 250 62. 375 61,688 L.352 42.000 44. 375 42,683 0. 936
60.125 | 6L3T5 | 60.813 133 | |

IMPORTS AND EXPORTS OF THE PRECIOUS METALS.

The collection of statisties of the imports and exports of the precious metals, their uses in coinage and in the
arts, and the stock of precious metals in this and foreign countries, are subjects that come in the immediate
department of the director of the mint, and from his admirable reports the following information has been condensed:

GOLD.

The value of the foreign gold bullion imported into the United States during thecalendar year 1889 was $1,679,999,
Of this, $490,336 came from the British possessions in North America, 8185,560 from Australasia, and the balance
from South and Central American countries.

Tn addition to imports of foreign gold bullion, gold ores of the invoiced value of £306,388 were brought into this
country for reduction, all except a small amount coming from Mexico and Colombia.

Foreign gold coins wereimported of the value of $8,337,933, of which $3,767,392 were from Australasia, $1,459,861
from France, $1,630,073 from Germany, $370,828 from England, $318,832 from Mexico, $607,508 from Cuba, $141,247
from Colombia, and the remainder from various countries, prineipally of South America. .

United States gold coins were imported during the year of the value of $1,936,700.

GOLD IMPORTS IN 1¥80.

Foreign Dullon ..oveenenecmmomecimannas T e emamateaeeeeeesaneecmmne—aee et oan o $1, 679, 999
FOTEREI €OIM . o e e et it mee eae e ot e de e e mme s ees e enamn e no o oo s s 8, 387,933
FOTCIEN OT@8. ot avvas rmmn smeen it erat mms cees st mmit sttt . 56,888
Total fOTOIEI oo o cie cenn wnen o mmremos cm e s me s s s ecam s mes oo 10, 124, 820
TUnited SEALeS COIM - wvn cvee co o e oeme e arams s mamc acm s amsasses s cwetrecens s 1, 936, 700
TOtAl IIIPOTES - - v sen smee o rmccc ommmamwanoa oo momsemeas s e n s 12, 061, 520

There was exported from the United States during the calendar year domestic gold bullion of the value of
$40,518,521, of which $39,402,004 consisted of United States bars and $1,116,517 of other.bars and bullion.

Of the gold bars exported, $27,692,855 went to France, $12,7 95,575 to England, $17,800 to Germany, and $12,201
to Hongkong.
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Foreign gold bullion of the value of $12,600 was re-exported to England, and foreign gold ores of the value of
$1,052 to Germany and England, while domestic gold and silver ores were exported of the value of $12,861, mostly to
Germany.

Native gold coin was exported to the value of $4,784,976, of which $2,528,326 went to Venezuela, the remainder
going to Hongkong, Hayti, San Domingo, the Hawaiian Islands, and other countries, principally of South and
Central America, but a trifing amonnt going to Europe.

Foreign gold coins were re-exported of the value of $3,617,363, of which $4,367,312 went to Cuba, $886,307 to
England, 258,790 to Brazil, and the remainder to various countries, principally of South America,

COLD EXPORTS IN 1389,

United States DaTs o ittt s tme e e e e e e $39, 402, 004
Other domestic Dullion. . ooo . ooe o et e e e e e e e e 1,116, 517
Domesticcoin..._.... e et e —— et e e e mmem e —an 4, 784, 976
Domestic 0T, .. oo ot it it e e e et 12, 861
Total domestic. ... e i e e e e 45, 316, 358
Foreign bullion re-exported ... oo et e $12, 600
Foreign colil Te-exported o ..o oo o e e e e e e 3,617, 363
Foreign ores re-exported .ooo ool it raee e 1,952
N (15 3 X« 3,631,815
Total gold eXPOTES « ot ettt et e ee m e et cam e —nn 50, 948, 273

From the above totals it will be seen that there was a net loss of gold to the United States during the year by
excess of exports over imports of the value of $38,886,753.

SILVER.

The commercial value of the foreign silver bullion imported into the United States during the calendar year, as
registered at the customhouses, was $5,453,634. This bullion consisted of unparted bars, the bulk of it, $4,636,174,
coming from Mexico, $736,304 from Colombia, $16,623 from the British possessions in North America, and the
remainder principally from states of Central America.

In addition to the imports of foreign silver bars, silver ores were imported into the United States for reduction
of the invoiced value of $7,584,715. The bulk of these ores also came from Mexico, the invoiced value from that
country being $7,381,513; $161,084 from the British possessions in North America, and the remainder principally
from countries of South and Central America. Most of these ores were what are known as silver-lead ores,
containing, in addition to silver, large quantities of metallic lead, with some little gold and copper.

APPROXIMATE STATEMENT OF THE QUANTITIES AND VALUES OF SILVER ORES IMPORTED INTO THE UNITED
STATES DURING THE CALENDAR YEAR 1889,

LEAD CONTAINED, J COPPER CONTAINED. ‘ Commereial | va10 of
. X Total ore. H — '+ value of " .
CUSTOMS DISTRICTS. {Pounds. santit ! nantity. [ silver con- gt'ggl ﬁ‘&" Total value,
| h ounda) Value. | 3, ounds) | VAlue. | tained. .

: ' | !
N 7 O 241, 494, 307 ¢ 53,166,802 | $1,001,473 § 230, 573 $14,273 | $3,722,086 $59,406 | #7767, 238

H i L] P — P e a——
Boston and Charlestown, Massachusetts -eevenmveeneaeiacdiini . | 2000 [eeecvaeenn- ! 2, 000
Corpus Christi, TeXa8 c.ovoeereiismnnecancamnsrues 44, 506, 698 1,125, 508 33,179 1,210,938
Duluth, Minnesota .. coveeeemrcacroeenoacarcaaaaann . 28, BOD 7,800 7,800
Minnesota, Minnesota 27,730 15, 000 15, 000
New Orleans, Tonisiana c.coeoecnveeaavrnnrnnecnarncannnn 1, 076,764 42,161 5, BOQ 47, 951
New Tork, New ForkK. cuccucnrccacaiannceaarnnsansavasonsaacmnasnns 497,885 lioi.iieennn- 497, 885
Omaha, Nebraska . 33,644 | 1,780 §.... 1,750
Oawegatehie, New York.oeoeueiiiseniccaviimcnncinanen 161, 540 [ | 118,280 f.eenicasenas 118,230
Paso del Norte, Texas and New Mexico .cccevmennennanann 140, 116, 091 32, 622, 256 ! 761,322 280, 573 14,273 | 3,729,591 2, 941 4,508, 087
Saluria, TeXA8 . ccorocecerivensarcrcacnavncnanann ...{ 85,543,040 14, 285, 587 187,898 flevecensens welooeaonamuans E 626, 844 17, 526 832,088
San Franeisco, California. .ooueeecoroccncienenananemanaca)ecirrocaceeaatenrnvressensloneimnenounas PR PP | B35, 71 [eenoccnennn 503, 719

Foreign silver coins were imported into the United States of the value of $13,579,783, of which $12,637,296 were
Mexican dollars, the remainder coming from various countries, mainly South and Central America.
United States silver coins, principally subsidiary pieces, were imported of the value of $185,946.
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The total imports of silver into the United States during the year may be recapitulated as follows:

IMPORTS OF SILVER IN 1880,

Foreign bullion (commerein] Vallie) .. oo vt e e ee i cev e cieeee cee e e e naan $3, 453, 534
Silver in foreign ores (commercial Valte) . oo oo o e e e e e e e 6, 722, 086
Foreign silver colno .o o i e e e e e e e mvaeaaan 13, 579, 782
Total foreign............ e e e e e e e e e im e e baaa.. 25, 755, 402
United States silver coin (subsidinry) oo oo oo i 185, 946
Total silver IMPOTES. .. i et e e e e s 25,941, 348

There was exported from the United States during the calendar year domestic silver bullion of thie commercial
value ot 327,068,531, of which $766,777 cousisted of bars bearing the stamp of a United States mint or assay office,
the remainder being bars of private refineries.

Of the silver bullion exported from the United States $18,092,735 went to London, $3,422,500- to Hongkong,
£3,304,900 to Japan, 31,324,784 to the Last Indies, 3221,660 (for refining) to Germany, and the remainder principally
to South and Central America.

Foreign silver bullion was re-exported of' the value of 116,684, all going to London, and foreign silver ores of
the value of 33,784, together with domestic gold and silver ores of the value of $12,861. TForeign silver coin was
re-exported of the value of 13,385,867, most of which consisted of Mexican dollars, of which $9,281,871 went to
Hongkong and 2,471,949 to London. United States silver toin of the value of $123,148 was exported. The
exports of silver during the year may be recapitulated as follows:

EXPORTR OF SILVER IN 1889,

United States bars (commereial Yalue). «ou oo s i ot e e e $766, 777
. Domestic bullion {commereial valme)..ooooon oo L L 26, 301, 754
United States silver COIM..oo oot ot ottt e e e e e 123,148
Total domestio . coun ot e e e e 27,191, 679
Foreign silver coin, re-exported ... ... e %13, 383, 867
Silver, in foreign ores, re-exported . ..o ..o it el 35, 784
Foreign silver bullion re-exported . ... .. oo oot e cereeeee o .ee 116, 684

Tatal forelgnn - .o oo oo i e e e e e 13,538,335
Total sIIVer expors . coo. oo e e e e 40, 730, 014
The above totals show that there was a net loss of silver to the United States during the year of $14,738,0660.

COINAGE DURING THE CALENDAR YEAR 1839,

The coinage executed during the calendar year 1889 at the 4 coinage nints, viz, at Philadelphia, San
Francisco, New Orleans, and Carson City, aggregated 109,140,917 pieces, bearing the face value of $58,194,022.64.

UNITED STATES COINAGE, CALENDAR YEAR 1889.

~

LESCHIFTION. Pieves. Valne,
B P 108, 140 917 $38, 194, 022, 64
GO e im e 1,438, 012 21, 413, 931, 00
Silver dollars. ooeeoo.... 34,651, 811 34, 651, 811. 00
Subsidiary silver ening . . 8,378, 811 844, 872,15
R0 TE) ) L T Y ! 64, 772, 283 1, 2R3, 408, 40

WORLD'S COINAGE.

i | . .

‘g CALEXDAR YEARS, i Gold. Sﬂve‘f‘h]c‘(g.nmg
— 1 .
D B ! $124, 092,465 $163, 411, 567
; B S cel 154,897, 740 134,922, 344
N 167, 731, 986 132, 280, 659
t i

The aggregate amount of coinage each year does not correctly represent the value of the annual product of gold
and silver employed in coinage, for the reason that the coinages reported include recoinages of both domestic and
foreign coin, as well as old material employed in coinage.

The data covering the recoinages of the calendar year 1889 arc not sufficiently complete to afford any fair
preseutation of the amount of ¢ld ¢oins melted down.
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In addition to the coinage executed, bars of gold and silver were manutiactured at the United States mints and

assay offices to the value of $28,572,503.57, as follows:
Gold. oo e $22, 819, 752, 28
) R S N 6, 222,751, 09
5 5 28, 572, 503. 37

GOLD AND SILVER USED IN THE INDUSTRIAL ARTS IN THE UNITED STATES.

Inquiry bas been prosecnted for the purpose of ascertuining the amount and value of the precious metals used
in the industrial arts in this country during the calendar year 1880,  These inquiries have heen condined to ascertaining
from government institutions and from private refineries the amount and vulue of the bars of gold and silver furnished
to jewelers and manutacturers for industrial nse.

The tollowing table is a summary of the work of govermmnent and private institutions in the preparation of bars
for industrial use during the calendar year 1889:

VALUE OF GOLD AND SILVER BARS FURNISHED FOR USE IN MANUFACTURES AND
THE ARTS DURING THE CALENDAR YEAR 1589,

MATERIAL. Tutal.

B

United States coin
Domestie bullion ..ooeneioie il 16, 984, 760
Foreign coinand bullion. ..ol ] . 49,255
3, 829, 926

|
7. 997, 933 l
657, 997 |
O1d material 611,015 [

The amount of domestic bullion used in the composition of jewelers’ bars was: gold, %9,686,827; silver,
£7,207,933, the latter corresponding to 6,090,496 fine ounces of silver, worth at the average price of silver for the
calendar year about £3,701,000.

The amount of United States gold coin reported as having been melted for use in the manufacture of bars for
industrial purposes during the calendar year 1859 was $426,874, against an estimated annual melting down of United
States gold coin for industrial use, based on 4 censuses of actual consumption taken by the mint bureau, of £3,300,004).

Unless, therefore, there has been a decided fulling off in the melting down of coin for industrial purposes by
jewelers and others, the value of the precious metals used in the industrial arts in the United States during the
-alendar year 1889 approximated $16,697,000 gold and 8,766,000 silver (coining value).

In the report of the Tenth Census the estimated consumption of gold and silver in the industrial arts for the
fiscal year ended June 30, 1880, was, gold, $10,000,000, and silver, 3,000,000,

SILVER PURCHASES BY THE UNITED STATES GOVERNMENT.

The quantity of silver delivered during the calendar year 1889 on purchases for the coinage of the standard silver
dollar under the requirements of the act of February 28, 1878, was 27,125,357.61 fine ounces, costing $25,379,510.60,
an average cost of $0.935638 per fine ounce,.

MONTHLY PURCHASE AND COINAGE INTO SILVER DOLLARS DURING THE CALENDAR YEAR 1589,

: i i ™
Number of ! i |
Average | & ! | i
. price f ue '"f“cfﬁ Coining | ! Bullion con- f
S per fine | SOTRNIC - value in | Dollars | tained. ! Cust of bullien
MONTHS. ounce for éf-,%‘&‘l}:ﬂ silver dol- © coived. | (Standard | coined.
previous worth of lars, | ounees.)
month worth o : | H
. bullivn. [; ! !
— SRS -- — S
BT} £: | IR 25, 6790, 060 | $33.186,578 | 84,651.811 | 29, 778, 90, 06 \ , (100, 25
S T | e e ! o) .
JANUATY ccerenccninnncennas $#0. 83561 2,187, 186 2,763, 230 3, 106, 080 2,664, 062,50 | 0,04
Felbreary coaveeooaeeaeaao. 0, 93616 2,146, 387 2,762,197 J 2,710,300 | 2,024,164, l 1, 862, £58.15
,’ Marebh. coocieiiniiicenia, 083752 2,758,150 3. (i, 025 2578, 146, ; 2,153, 613.57
- \‘ N 13 | R L T 0.93632 | 2,761,136 | 2 TR, 000 2,550, 418 \ 2,149, 502,65
CoOMay e 0, 92018 2,782, 046 I 3,164,025 i 2,710,453, 08 2,078,333, 84
' ;
| [55 15 1 1- TN 0. 92593 2,753,646 | 3,264,110 | 2,805,084, 53 ¢ 2,346, 048,43 ;
Julyeemaeacnen- | 2,708,103 | 1,300,000 {  1,117,157.50 | 932, 455, 00 f
Augnst.o...... . ! 9,701,338 | 9,875,000 | 2.470,703.13 . 2,062,129.23
| September..... 0. 926559 9,781,718 | 2,860,000 | 2,457, 81250 | 205444871
| Oetober. oonr oo 0, 93477 2.766,905 | 3,100,351 | 206430413 | 2.23,123.38
! NovembDer «oceeeenavenonanan 0.94036 | | 2,749,860 [ 3, 300,000 | L 937.50 | 2,382, 860, 11
i DECeMbDET < e vveemarnnnann 095336 | 2,604, 858 1 3,000,000 | , 125, 00 i B, 197, 232,15
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HIGHEST, LOWEST, AND AVERAGE PRICE IN LONDOXN OF SILVER BULLION 0.9%5 FINE, AND VALUE
OF A FINE OUNCE EACH MOXNTH DURING THE CALENDAR YEAR 1889.
| I | o
1\ i luqllu\ xlItLllt
’ value of a
‘)},:ceem%? Equivalent ! Average fine ounce, Average
I ouncpu value of a | monthly Lased on monthly
MONTHS, Highest. | Lowest, 0.925 fine | L€ ounce | _price at average New York
- - (Pence.) (Pence.) British withex- | New York monthly price of
| atandard change at ’ of exchange | price and tine bar
(Pence )' par, $4.8665. | on London. average { silver.
- rate of ex- i
change, \r
O — J ,r,_ - ‘ ,,,,, J
Average............... PoA42.659— ¢ $0. 93538— | $4. 8.5: i !
e i | R
[ 4291 | s2.544 093261 | 48810 ‘ ‘
| 2,500 | 42504 0. 93371 g 4.8872 | 0.93752 ; 0. 93750
| 42, 250 42,521 0. 93211 4. 8894 0.93652 | 0. 93769
4 42.125 42,185 0, 92474 ‘ 4. 8305 0. 92018 I 0, 92363
I osrem | a2 | oo 4.8900 0.82803 | 0.92865
2088 42000 ; 42,034 | 0.92143 ! 4.8870 0. 92547 : 0.92505
42,313 “ 42. 000 “ 42.159 0, 92417 ‘1 4. 877 0. 92638 | 0. 92558
42,563 | 42, 250 42,349 0. 92834 ; 4. 8731 : 0, 92959 ‘ 0, 92843
42, 688 } 42,375 42,522 0.93213 | 43108 | 0. 93477 0. 92539
43, 500 . 42,625 ‘ 42,944 0. 943582 | 4. 8612 0. 84026 0. 94120
44.375 i 43.625 | 43.923 0. 96284 4. 8500 0. 95956 1 0. 96100
44,375 1 43.750 \’ 43, 967 0. 96381 4. 8419 0.05894 0. 95880
I 4 |

STOCK OF MONEY IN THE UNITED STATES.

In view of the wide difference hetween the estimated and the visible stock of gold coin, the presumption is
almost conclusive that either gold coin has left the country without being recorded or a very large amount is hoarded
by the people of the United States in the shape of keepsakes and private savings.

The following table has been compiled from the latest data attainable for the purpose of exhibiting by way of
coraparison the stock of gold, silver, and paper money in eireulation in the United States and in the 3 principal
<countries of Europe:

ESTIMATED AMOUNT OF GOLD, SILVER, AND NOTES IN CIRCULATION IN FRANCE, THE UNITED KINGDOM, GERMANY,

AND THE UNITED STATES.
" . 1o | sil PER CAPITA CIRCULATION.
- ‘Totalmetallic and|| Gold circula- | Silver circula- Notes out-
COUNTRIES. Population. paper. tion. tion, standing. :
Total. Gold, Silver. | Paper.

FLANCO +vnenvrerrevrmnmraencaaunecesusnnnn 38,219,000 | $2, 1904, 000, 000 $900, 000,000 | $700,000,000 | $594,000,000 | $57.41 $23.55 | $18.32 $15.54
United Kingdom 38, 166, 000 840, 000, 000 550, 000, 000 100, 0090, D00 190, 000, 000 22,01 H4 2,62 ' 4.98
Germany . .---. 49, 423, 000 980, 000, 600 500, 000, 000 215, 000, 000 275, 000, 000 20. 03 10.12 l 4,35 5.56
United States 62, 633, 000 1,430, 634, 459 l 375, 607,112 116, 298, 802 938, 728, 545 22,83 5, 99 ! 1. 86 14.98

In compiling this table the metallic reserves of the Bank of the United Kingdom, the Bank of France, and the
Imperial Bank of Germany have been included in the amount of gold and silver in eirculation, and the total bank
notes outstanding in the amount of paper money in circulation, whereas in the United States the entire amount of
£old and silver in the Treasury has been deducted.

In European statisties of circulation it is customary to deduct from the bank notes in cnculdtwn the metallic
reserves held by the banks for their redemption against which the notes are issued, and. to class as in circulation
.only the ¢“uncovered” bank notes. This is done to prevent double employment, as both the notes issued and the
specie held for their redemption do not perform the duty of a circulating medium at the same time. Tollowing this
method, which is that used by Dr. Soetbeer and other European statisticians, the following table has been
compiled showing the amount of metallic money and “uncovered” notes in 3 of the principal countries of Europe and
in the United States:

STOCK OF GOLD, SILVER, AND UNCOVERED NOTES IN FRANCE, THE UNITED KINGDOM, GERMANY, AND UNITED STATES.

Total metalli PER CAPITA.
otal metallic . Tneovered
COUNTRIXS. Population. | and uncovered || Gold stock. | Silver stock. L”n”‘;’t‘cif” : ~ -
stoek. Total. || Gold. Silver. ‘ Paper.

— j ‘
FrANCE, cv e nnannnamscnnannanennnn a8, 219, 000 $1, 704, 000, 000 $900, 000, 000 $700, 000, 000 $104, 000, 000 $4.59 1) $23.55 $13.32 : $2.72
TUrnited Kingdom . 38, 166, 000 710, 000, 000 530, 000, 000 100, 800, 000 60, 000, 000 18.60 " 14. 41 2.62 1.47
{FErmany «-...--.- 49, 423, 000 865, 000, 000 500, 000, 000 215, 000, 000 130, 000, 000 17.50 | 10.12 4.35 3.03
TUnited States. cceecceineranaan.. e 62, 653, 000 1, 560, 457, 214 689, 275, 007 i 438, 383, 624 432,793, 533 24.91 ‘ 11. 00 7.00 I 6.91

1
!
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In the preceding table the gold certificates outstanding are embraced in the gold stock and the silver certificates
in the silver stock, and both amounts have been deducted from the amount of paper mouney outstanding.

From the legal-tender notes outstanding has been dedueted $100,000,000 of gold coin held in the Treasury for
their redemption, leaving as the amount of “uncovered” paper money in the United States £231,007,091 legal-tender
notes, $192,730,050 national-bank notes, 89,000,000 eertificates of deposit for legal-tender notes, and %56,442 “old
demand” notes, a total of $432,793,583.

The following table exbibits the estimated stock of metallic and representative money in the United States and
the location of the same January 1, 1890:

LOCATION OF THE MONEYS OF THE UNITED STATES, JANUARY 1, 1890.

‘ In uational | Inother banks
MONEYS, Total. ¢ In Treasury. | banks (Decem-| and general
! ber 11, 1839, cireulation,
|
METALLIC, ‘
Total veeeeiiiiierreiiaieanas $1,1927,863,631 || $635, 757, Ti7 $42, 459, 193 $409, 446, 721
GOl DUILOD . oo eeeeereeaeeeene 67, 265, 944 [ LT VAN U
Silver Hullion...ccoocmvieinrmannn, 11,626,395 & 11,626,393 |....iiieiienaiidiiiineiinaa,
Gold coin 622, 009, 063 ‘ 246, 401, 951 71, 910, 467 303, 696, 645
Silver dollars i 349,938,001 | 28R 533,500 6, 459, 483 54,9043, 118
Subsidiary silver coin 76, 824, 298 ‘ 21, 927, 927 4, 189, 243 50, 80T, 053
PAPER. , |
Total ................'.....; ..... 993, 041, 891 1 54,313, 346 205, 101, 220 733, 627,316 l:
Legal-tender n0tes..euevenneeeemnen.. 346,681,01¢ | al5, 673,925 84, 490, 894 246, 516, 107 g
O1d demand nOteR - v mvaveerenrnennnn 56,442 (ool | PO 56, 442
Certificates of deposit.. ..., g, 570, 000 ‘ 570, 000 9,000,000 |..oeneoiiaian.
Gold certificates . ...ooeeaiiii il 154,301,989 | 31,3186, 104 77,403, 260 45, 577, 629
P Silver certificates. .oooeeeneienniao.o 235, 202, 039 | 2,258, 466 11, 422, 004 271, 527, 069
National-bank notes . .ocnveceanana .. 197,230,405 ¢ b4, 500, 35% €22, T80, 071 169, 949, 979
|

a Includes $9,000,000 held for redemption of certificates of deposit fur legul-tepder notes, act of June 8, 1372.
b Includes $4,367,102 in process of redemption.
¢ Includes $2,391,264 of their own notes held by the different national banks.

The ownership, as distinguished from the location, of the estimated stock of United States gold and eilver coin
and bullion is exhibited in the following table:

OWNERSHIP OF GOLD AND SILVER IN THE UNITED STATES, JANUARY 1, 1890,

4 }’ SILVER COIN AND BULLION.

Total gold and || :

OWNERSHIP, silver coinand | G‘ﬂ“}“g;"iglnalld 0 : i

bullion. | Total silver. E Silver dollars. Exlllz):xl-dclﬁg | Silver bullion.
] ! | ;
TBORAL 4 e e e e e e e e e e nan e n e maaen $1,127,663,631 | $659,275,007 | 438,388, 624 }1 $340,933,00L | $76,824,228 |  $11,626,305

| | ' '

Tnited States treasury...cee.oca... 929,892,755 || al90, 682, 008 39,140,749 | b3, 586, 427 | 21, 827, 927 | 11, 628,395

National banks (December 11, 1839) 171, 089, 457 €149, 318,727 21,770,730 ’ d17, 681, 487 4,088, 243 ! ................

Banks other than national (gold-coin holdings reported to director | 31,919,417 | |

of the mint), . % 728, 751,419 { | 318Y ﬂ;' 857 % 377,477, 145 326, 670, 087 | 50,807,058 | veeiriucnncnnnn
Banks ¢ther than national (not reporting) and in private hands ... ‘, » 0BF, 857 ’ r

a (Gold coin in the Treasury and gold bullion in the mints and assay offices, exclusive of $122.935.839 gold certificates ontstanding.
b Silver dollars in the Treasury, exclusive of $282,949,073 silver certificates outstanding.

¢Includes Treasury and clearing-house gold certificates, $77,408,260.

d Includes Treasury silver certificates, $11,222,004.

COMPARISON OF THE OFFICIAL TABLES OF THE STOCK OF GOLD COIN WITH THE VISIBLE STOCK,
JANTARY 1, 1890. .
United States gold coin .o oovvvmminiiiiiiiiai i e meaeseeemareamanren e et $622, 003, 063
Gold bullion in mints and assay OffCeS . cueeiocineiiierneans cnnncansrnnsereareanncenen 67, 265, 944
689, 275, 007
Visible stock:

Gold coin in United States treasury and branches...... Ceremaseaaseans $246, 401, 951

L2 i Y ) S 67, 263, 944

In national banks...... s 71,910, 467

In other BAnKS. oo cme e een e e e coeeceeeavensmmeaeaamamaanann 34, 000, 000
Total visible 810CK - .. e o oo e ieie it aetst s e i et caecen s e 419, 578, 362
Difference . ...... e em e e et ieenee e e e nececnueareinamaaa .. 269, 696, 645

In this statement are included hoardings and other nses withdrawing the coin from eirculation.
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The amount of gold and silver coined by each eountry

MINERAL INDUSTRIES IN THE

COINAGES OF NATIONS,

UNITED STATES.

raries greatly from year to year, but as showing the

amount coined in each of the past 10 years the following table has been compiled from successive reports of the
This coinage includes also recoinage trom old coins,

director of the United States mint.

COINAGES OF VARIOUS NATIONS.
1850, 1881, \ 1882 1553,
COUNTRIES. - e e e = e o et e e i U — DU S i e o
Gold. Hilver, Gold. sitver. i} Gold. Silver ‘r Gold. J Silver.

Total .o $149, 645, 2305 $82, 397, 154 ?14.,01‘,, 275 | $108,010,086 | $99,067, 170 $]U4 845, 114 $109, 806, 703
TUnited States........ PO 62,308, 279 27, 409, 706 90, 850, 890 27, 939, ‘3 65, 857, 685 29, 241, 980 29, 245, 989
BN 5 < (s U Nt O 438, 778 24, 139, 023 452,590 | 25,146, 260 447, 660 24, 083, 921
Great Britain. ... .............. 20, 196, 228 3,703, BT 4,852,523 ieviiiiieiian... 1,021,381 6, 831,168 6, 208, 517
AUSETAl e ner e reee i aniiaieaan, 22,151,334 aooeeooioeelfl 19,699,115 |oeiieoi.... 18, 701, 959 19,903,722 fovrseenvnn-
India @) eeeneiere i e, €9, 470 40,002,173 90, 682, 625 170, 543 24, 927, 400
Canada .....o.covvvevnncnmnacdevecaeaaaane e, R A SO
Franee .c..ooeovvinnnenreveenc oo e 1, 298, 554
ROumMATA -+ oo v oo e rrcnena e e an 4, 747, 800
Cochin China....ovvvnnnn.. R (IR FPUIPUPIIPE | RO R

NetherlandS..ocouainenenmeaann,
Germany
Austria-Hungary (d)..-.... [P
Norway
Sweden
Denmark ........ e,
RuBsia{e) . eeeeccvaccrenenns veeaas
Turkey . .-

Axgentine Republic ......._.....
Perv..eoviiiiinnnnnnas PO
J 205 21 T I
Colombia. . ..ooooi e aeea s,
Venezuela . oooveeveiaaaoa e,
Guatemalp «........ .. eresamanan
Brazil coeneeniianaans eeenaenans
Hondnras. cove e cmvecvaraasnaass
Congo ..ovvevvnriniiacincnnan punn
Nicaragua . -vevveneonn- PR
Straits Settlements ....oaoiaonll

Hawaiian Islands. .
Ecuador
Hongkong
Costa Rica.....

109, 997

33,113,719
348, 765
259, 313

6, 662, 153
2,468, 029

Bolivia

150, 6.39

268,955 |
145,492 |
40,200 |

; 38, 055
3,253, 9%8 1, 508, 346
21,067, 127 3,080,193

945,160 |- cevrennnerinnns

1,634,189 | eevrmmennninens
9,429, 995 9, 028, 671
e evr e 28,930
349, 275 290,137

4, 514, 043
780, 000
3, 020, 000

1, 970, 953

1, 996, 310

162, 000
3,167, 0K5
2, 899, 590

008, 812
6,407, 157
3,122,819

49, 680
17, 07

1, 684, 863

785, 07
965, 000
3,847,235
217, 080

a3, 002, 897
2,154, 390

10,523, 471

51,095
504, 564
5,557, 191
27, 520
950, 468

3,120, 862

a Rupee caleulated at coining rate, $0.4737.

& Silver florin ealeulated ut eoining rate, $0.4820,

¢ Silver Tuble calenlated at coining rate, $0.7718.
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COINAGES OF VARIOUS NATIONS—Continued.

I
E
CirUNTRIES. e e T e o *“ -
Gold. |
Total $00, 432, 795 [ l‘]
TEEEEA SEAEES 1o e e e e v ee e e e e e e e e e e ee et enen e 23, 991, 756 { %, 514, 866 h Lo
Mexico 328,608 | 25,171,378 | 423,250 | 25,840.77 |
Great Britain. ... ILE09, 819 520484 | 14366677 | 3340710 |
BT Te1 S o) 27 W PP 23,106, 106 ‘ ................ ri 21, 694, 5557‘ l ................ ‘
Tndia (@) S (R 106,957 1 48457, 114 ]
7t 7L 1 U PR DA SR (‘ ................ \ ................ i
FLRICE « - e eecee e e e e et e e e e e e m e e et e aaans J 2,100 | 53, 854 froosenennases |
TV o1 S froeens s I ELE T LT FETIPTS PP !
Cochin China 120,000 [ cenaiinnannnn. 1,279,511 ||
B (T TN NP PR DS [, . 164,648 [.oooioiiiieinn. !
Belitm e - P PO I
TERLY eeememmae e nanns 62,165 2,121,05 | 635,87 | 230, 831 }
SRATZETIAIML L e e v e i e e ee e e ceema e cma e erean st ainnna]iarnr e nas sanraanneneanns ! ..... P, [ormneeannmnnas I
L L DU PSP 4,983, 004 6,738,971 || 2,435,108 3,678, 314
POTTIZAL .« e e et eeenmme s e e e am e a e et e e e neans 186,840 oo ; 246, 240
Netherlands . oeveeeinaaaannaenn, e e e ‘» ................ 1 182,010 | 280, 000 80,400 |
Germany .. [ 13,723,494 114,319 | 1,930, 443 597, 664 |
Austria-Hung, 2,444,004 | 4,087,781 4,791, 958 4,147, 659
U [ ereenan 3, 600

Colombia....
Venezuela
Guatemala
Brazil .v.v..
Honduras.

Nicaragna .coovvevimeemaaaaaaocie verenan
Straits Settlements
Hawaiian Islands
Eeuador - oevenennnn. e e e amm sy
Hongkong
Costa Rica..

569, 415

44, 500 78, 281

227,771
965, 000
2,368,765
179, 626
217, 647
&, 546, 210
2,684,139
539, 434
932,188

3, 652, 000

37,210
1,928, 670

14,761,717 |

32,086,709
26, 991, 804
2,031,194

225,000
20,795

921,763
1,795,364
501, 800
5, 057, 506
299,763

1,153,963
4,384,433

1,304,101
840,000

3,204,151
9, 086,077
144,750
966, 080

592, 065

2 Rupee calculated at coining rate, $0.4737.

b Silver florin calcnlated at coining rate, $0.4820,

¢ Silver ruble calcnlated at coining rate, $0.7718.



COINAGES OF VARIOUS NATIONS—Continued.

MINERAL INDUSTRIES IN THE UNITED STATES.

COUNTRIES,

L4 43 T £
Mexico

Australia
Tudin ca).
Canala

Switzerlanmd o e e aeas
Spain
Portugal...... A e et e b eme e e
Netherlunds .o e

Egypt

Congao
Nicaragna ...........
Straits Settlements . ...
Hawalian TRIIIB. covore it cver e e e
Ecuoalor
00579 30) 1SS
Costa Biea. coeeen oo oianil. S,
Bolivia

1587, 1888, 15859,
; Gold. Silver. Gold, Silver.
————
$1U4, 902, 465 | 163,411,397 || £104,828,855 | $134,922,344 || #165,901,519 $138, 444,595
93,972, 383 35,101,081 || 21,280,808 | 33,025,606 || 21,413 031 5,496, 683
398, 647 26,844,051 | 300, 480 26, 658, 964 ’ 319, 907 5,994, 726
9,725, 498 4,142,136 9, 893, 375 3, 681, 886 46, 502, 536 10, B27, 602
24,122,267 |l 84,415,280 G...o.eieniian. 29,825,529 L e
4,949 44,142, 013 108, 216 36,207, 132 110,328 37, 037,514
______________ 5,000 [l 247,174 16, 585
1,719,742 ! 106, 949 1,112,379 7
1,302, 581
583,682 [f.euveeen et
6,253, 200 469,750 |, 60, 208
70, 260 16,984 {evereeeneno.... 386, 000 217,125
11,880,434 [[oeeuoreveinnio.. 4,436, 804 3,378, 631 1,716,029
270, 000 960,120 | 102, 600 1,538, 600 95,120 680,460
163, /31 76,380 | 3,051 |..oeeeill. 821,043 142, 860
8, 135, 270 715, 343 34, 340, 722 989, 127 48,166, 245 177,09
2, 668, 750 5, 556, 395 2,747, 633 5,516, 190 3,204, 987 4,525,258
.............. 80, 460 53,600 [loveerrinoinni .. 53,600
314, 830 56,082 .. 16,714 1, 080, 040 142,753
62,488 [l.ooeiii... 27,607
20, 460, 491 1,163,126 18, &35, 097 1,153,651
66, 000 4448 [loeo... b e e maa————
...... 2, 216, 065 e
248, 354 2,150,690} 257,154 8, 483
£07, 440 10, 279, 555 974, 335 10, 222, 108
500,000 funmmsereaans oo
33, 000 42,170 122,375
................ . 8,316,325 |..eeoceeeno....
1,685,000 o ooveeinoeno. .. 3, 258, 000
663,060 |..... eemnnaas 600, 443
660, 500 279, 000
26, 082 83, 555

71,878
19, 300
400, 000

177, 000

1, 763, 451

473,177
1,105, 000

1, 763, 452

1, 160, 0600

a Rupee calcnlated at coining rate, $0.4737.

bilver forin eadenlated at coining rate, $0.4620,

eSilver rouble calenlated at coining rate, $0.7718.

-
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AGGREGATYE COINAGE OF THE PRINCIPAL COUNTRIES.

The following»tub]e (from the British report of 1887) gives the aggregate gold and silver ¢oinage of the United
States, England, Germany, Russia, France, Belginm, Italy, Austria, and India (which latter, however, coined only
silver in each year from 1852 to 1885) stated in millions of pounds sterling:

!
YEARS, (iold. | Silver. ; YEARS. Gold, | Silver.
. : - N
21.8 9.1 op.7 12.5
32.8 0.7 16.6 171
30.8 7.9 219 9.9
33.8 B8 I IETE . eeiieeann 5.1 7.9
35.8 1.0 || 1873 45.0 w1
32.4 194 | 18T iieeeieenaenens 27,3 14,4
3.7 21 | L2 20,6
39.2 1.9 .6 23.%
28.6 19.7 38,9 18.9
7.0 12.9 4.8 28.1
2.5 12.2 1.0 20,8
28,3 126 | ol %6 19.5
3.4 15.6 | IBBL..oooeeeoiiiieniainnnns 5.2 14.1
2.8 15,4 [ I882. s inaeans 33.7 16.0
32.6 9,2 b BB, 912 16.3
21,0 1.5 | 1884, 1.2 12,4
5.3 135 | I885cenienneeaeiennren. 17.4 14.3

CONDITION OF THE METALLURGY OF GOLD AND SILVER IN 1839, FROM EXAMPLES IN
SUCCESSFUL OPERATION,

A scientific investigation of the technical condition of the gold and silver industry has not been attempted, yet
't has seemed so important that this report should place on record the present condition of the metallurgy of gold
and silver that herewith are given some of the best monographs on the latest successful practice in gold milling.
These are: a general paper giving the present condition of the metallurgy of gold, by Mr. C. H. Aaron; a paper
describing the most advanced and successful application of barrel chlorination of gold ores, by Mr. JJohn E. Rothwell;
a paper giving two examples of the cheapest recorded mining and milling of gold ore in 1889 and 1890; and, finally,
a description of Mr. Gutzkow’s method for refining gilver bullion, which is now in successful operation at several
large works in the United States. These papers, prepared by men who are sneeessfully carrying out the processes
they deseribe, represent in concise form the most improved practice in gold metallurgy and show the state of the art
at the present time. :

GOLD MINING.

The following notes on gold milling were contributed by Mr. C. H. Aaron, metallurgist, to the Engineering and
Mining Journal, New York, August 10, 1889:

These notes are based partly on the writer’s own observation and expericnce, partly on information received privately, and partly
on a late report of the state mineralogist of California.

In wany gold quartz mills no attempt is made to ascertain the true gold content per ton of the rock crushed; conseqnently the
proportions of recovery and loss are not known. This seerns to be due in part to the conceit of some mill men, who imagine that what
they fail to save can not be saved, and in part to an idea that it is not possible to obtain samples of gold rock which will correctly
represent the average. The question of individual skill apd ability is beyond diseussion, and the writer admits that the averago loss
of free gold and, where concentrators are used, of gold in snlphurets also, is below the estimate of many writers and workers, some of
whom put it as high as 30 per cent; but it is admitted by all that there i% & loss, and the reduction of that to the lowest possible limit,
cousistent with the object in view, which is profit, should be the subject of constant endeavor, and the most Ykely thing to promote
sucl endeavor is an exact knowledge of the extent of the loss in percentage of the original content of the rock. The absolute loss per
ton is easily ascertained by the assays of tailings, of which correct samples can readily be taken, but, in order to rednce this to pereentage,
it is necessary to know the weight and value per ton of the rock crushed. This is not so diffieult as many suppose.  In some cases, that
is, where the gold is distributed in extremely small particles through the gangue, samples of gold rock can be taken, before it goes into
the Luttery, with the same facility as in the case of smelting ores. Samples should be taken in measured quantity every hour from the
feeders, or from the breakers, and the aceamulation of each 24 hours well mixed, crushed by a small breaker, reduced by quartering to
the proper extent, and the resulting quantity passed through a fine sieve for assay. Any coarse gold that may refuse the sieve must be
geparately estimated and the assay of the powder corrected in the usual way, as explained in works on assaying. Samples thus taken
at the Bunker Hill mine during 5 years have not varied more than 10 cents per ton from the milling results. The free gold recovered
and the gold contained in the concentrates and tailings correspond invariably to the monthly battery samples, In case the rock containg
a constderable proportion of coarse gold, the battery samples will be unreliable, and the required information must be obtained in a
different way. The weight of the tailings equals that of the ore crushed, exeept where concentration is practiced, in which case it is
only necessary to deduct from the known weight of rock crughed that of the concentrates in order to obtain the weight of the final
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tailings. If now the tailings are properly sampled and assayed, and their total value for & given period is added to that of the amalgam
.and of the coneentrates for the same period, we shall have all the data necessary for ealeulating the percentage of loss in the crushing.
“The subsequent loss in treating the concentrates is another matter. It will, of course, be necessary to weigh the ore which is sent to the
mill, and to correct the weight tor moeisture in ease the rock is not dry. This is & very easy matter if proper arrangements are made.

By free gold is meant gold whiel, originally inclosed in the gangue, has been or might have been released by wechanical means,
and, while including such gold as, though imhedded in galena and other sulphnrets, can be released by erushing the inclosing substance,
exehides that portion of the metal which exists in the sulphurets in such a condition as to be practically incapable of amalgamation in
the batteries or on the plates. The first thing to be ascertained is how much of the gold is being carried off in the tailings. There
.should be a systematic weighing of the rock crushed in each run and sampling of the tailings, both of which can ani should be done
automatically. The concentrates must be also weighed aud a correct sample taken ;ud sealed in a hottle, in order that the percentage of
water and the gold value per ton may be aseertained. The sumple, with a statement of the value of free gold saved, the weight of ore
«crushed, and the weight of the concentrates, should be sent to a competent assuyer, and be will report the value per ton of the ore
worked and the percentage lost. Next an investigation should be made as to the manner aud causes of the loss, as a guide to the direetion
in which to seek such remedy. Among these causes are or may be the following:

FLOTATION.

The loss from this will increase, first, with the fineness of the golden particles; second, in absolute quantity, though noet in
percentage of the whole, with the richness of the rock in such fine particles; third, in percentage, though not in absolute quantity, with
the poverty of the rock in such gold; fourth, with the quantity of wuter used; fifth, with the muddiness of the water; hence a just
medinm must be found in this respect by trial, so much water being applied as to dilute the mnd as far as possible without causing
much of the gold to be swept away by the too forcible eurrent. In this connection the inclination of the plutes must be considered,

- and it seems prohable that Gauthier's shaking apron will be found very useful by allowing less inclination with a given quantity of water,
-oT less water with a given inelination. Sixth, on the degree to which the coarser particles of gold and the amalgam are abraded and
.comminuted by the stamps, which indicates that the prevalent practice of amalgamating as much as possible iu the mortars, by means
. of fine screens, high discharge, and a minimum of water in the battery, with a proportionately greater addition on the plates, may not
. always be the best, and that the grinding action elaimed for revoelving stamps may not be an advantage,

INCLOSURE IN PARTICLES OF GANGUE.

Evidently there is no remedy for this but finer ernshing; but a consideration of the causes of loss in the preceding paragraph wiil
: show that there is a limit in practice to the fineness to which the ore can be crushed in one operation with advantage, for the finer it is
. erushed the more will the particles of gold be comminuted, as well as the rock, and the more will the settling of the gold to a contact
with the amalgamated plates be obstructed by the fine particles of rock with which the water will be charged to excess. This suggests
:that it might, in some cases, be found advantageous to submit the rock to two distinet operations of crushing and amalgamation, with
-an intermediate separation of slimes, This is done, in effect, at the Plumas-Eurcka mine, where the tailings from the mill are taken up
by Italians, who pay a royalty for the privilege, and passed into wide, shallow boxes, which retain the sand while the slimes pass on.
“The sands are then ground and amalgamated in arrastres driven by water power. There are about 30 arrastres thus veeupied on the
~tailings from that mill.,

= INAPTNESS OF THE GOLD TO AMALGAMATE.

The difficulty eccasionally met with in causing the gold to unite with the quicksilver is sometimes due to a film of iron oxide or other
ssubstance which envelopes the anriferous grains. This is notably the case with the gold in beach sand, which sometimes obstinately
refuses amalgamation until cleaned by chemical or mechanical means. When gold in quartz is in this condition it may be benefited by
@ certain amount of grinding, but it seems probable that the difficulty is sometimes cansed by the quality of the water used. Mr. William
.8key has made a study of this subject, and he has said that the presence of iron sulphate in the water is injurions to amalgamation, and
iron sulphate is often to be found in the water coming from a mine, which is sometimes used in the hattery. It has been proved that
_gold which has been Lammered does not amalgamate well, and especially when hammered in the presence of quartz or other matter,
particles of which then adhere to the metal and prevent the contact of quicksilver, which is another argument in favor of two or more
.separate crnshing and amalgamating operations. The temperature of the water used has a considerable influence, and in some mills the
water for the batteries is warmed artificially in cold weather. Also some drift gravel mines suspend operations during the winter for
-the same reason. In one instance, at least, it has heen found advantageous to allow a small steam of solution of potassium cyanide to
flow constantly into the battery, and I think it would e still better if some red oxide of mercury were dissolved in the eyanide solution.
In such a liquid every particle of gold becomes coated with quicksilver. I bave found gold in beach sand which refused to amalgamate
.even with the aid of potassium cyanide, but yielded instantly in presence of mercury cyvanide in potassium cyanide solution. As these
.salts are rather expensive, it would be well to save the water and use it again in the battery if it could be cleared sufficiently from
_alimes. A little lime would be useful also if there should be any soluble iron or copper salt in the water.

IMPURE MERCURY.

It is generally understood that the presence of lead, copper, mercirous ({xi«ie, sulphur, ete., in the mereury is injurions to the
~amalgamation of gold. Sometimes the ore contains sulphate of lead, which, being .tm. some extent reduced to the metallic state by the
chemical action of the iron battery, will amalgamate with the quicksilver. In a similar manner, soluble salts of copper, either in the
.ore or in the water, cause a precipitation and amalgamation of copper, which, though less injarious than lead, and in one way beneficial
Dy caunsing the iron surfaces to become coated with quicksilver, thus giving additional oppm:tunity for catehing the fine gold, is still
injurions. * In all such cases the quicksilver strained from the amalgamation should be purified before being used again, It seems
probable that the injurious effect of hase metal in the quicksilver may be due rather to the formation of oxides than to the metal itself;
at all events, the effect is bad, and those who have investigated the subject lmve. come to the COn(.‘lllHif)Il that pure mercury, or silver
.amalgam, is best, though there is some reason to think that zine amalgam is sometimes useful, and cadminm amalgam shows remarkable
readiness to attach gold to itself.

An instance is recorded of gold failing to amalgamate immediately in pans. The ma‘terial treated was a coarse sand saved from the
tailings in “rife sluices”, and containing gold to the value of $23 per ton, also 4 llttlce‘irorn oxide :ux.d a few sulphur'efs. After
grinding in the pans 4 hours, the mullers were raised, quicksilver wuas added, anrl. the workinyg was coutinued 2 hours. No golid was
found in the quicksilver, and the tailings sssayed the same ag at first, After trying repeatedly with the same result, the sand was
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ground to an impalpable pulp, allowed to dry during a couple of days, and then worked in the pan with raised muller, By this method
from 85 to 90 per vent of the value was recovered. It is to he presumed the gold wus in the fine particles of pyrite, which hecome
vxidized by exposure when tinely ground,

In order to remove small quantities of copper and Jead from mercury vetorting is not necess Such impurities may he removed
by simply keeping the quicksilver for some honrs in a wooden or any suitable vessel (for instance, an enameled pot) amder dilute nitric
avid, which is better warmed, and oceasionally the metal should be stirred.  The acid will dissolve the copper and lead until it hecomes
saturated. It may also dissolve some mercury, but that will be deposited agnin when u fresh lot containing copper or lead is freated
with it, or the dissolved quicksilver may be recovered by immersing n piece of copper in the iguid, It is likely that the amalgum
removed from the plates will contain a little copper, and it might e as well to keep the stock of quicksilver ulways under dilute nitrie
arid, When wanted for use it should be washed with clean water.  The precipitation of lead or copper in the mortars may be preventad
by adding a little soda or milk of lime to the water used, or by cansing thuat to flow over broken limestons if the dificolty s iu the
water itself and not in the ore.  Oxygen, sulphur, and chlorine may be removed trom quicksilver by the addition of sodiinn analgam,
but an excess shonld be avolded.  Lead is not usually wholly removed by retorting unless the quicksilver is covered to the depth of au
inelt or two with powdered chareoal. Leudy quicksilver retorted onee without charcoal will show a residue of lead when distilled a
second time with charcoal,

DBAD CONDITION O PLATES,

_ Diseoloration of the amalgamated copper plates, indicating oxidation of the copper, is one of the difficulties of the gold mill man.
This is an interesting and important subjeet for investigation in regard to which many inquiries have been made.  The electroplating
of the copper surfaces does not seem to be efficient in preventing diseoloration in all eases, and is not nniversally favored by mill meun.
Some consider the silver plating as very advantageous, while others say it is void of merit.  Oue mun observed that, although the silver
soon wears off, yet when this occurs it leaves the plate in good condition for suviug golid, A remarkable fact is that in the lower mill
of the Sierra Buttes Company they discarded silvered plates, for the reason that the silver disuppeared so soon that it wouid cost too
much for the frequent replating necessary, while in the upper mill of the same compauy it is, to nse the language of the superintendent,
“impossible to work without gilvered plates ”. The only observed difference between the two cases is that in the lower mill the rock
worked contains a small portion of sulphurets, chiefly ivon pyrites, while the npper will works surfuee ore with no sulphurets, Dot in
the Plumas-Eurcka mill the ore contains pyrites us well as galena, and in the nills of the Washingtou district, in Nevada county, they
have pyrrhotite and zine hlende, yet all these mills use silvered plates,  In the latter mills it is found that with plain copper plates the
guicksilver soon wears off.  In this connection the following results have been obtaiued by experinient: pieces of sheet copper were
couted with quicksilver and exposed to immersion in Spring Valley water.  The plates which were amalgamated with the aid of nitrie
acid and mereurie ehloride became tarnished in a few minutes and, on being cleaned with solution of potassinm eyanide, washed in
water, and again exposed, were again promptly tarnished, and so on indefinitely.  Plates amalpauated by means of potassium cyanide,
not using nitrie acid, resisted turnishing during the fivst hour, after which they behaved in the sume manner as those on which nitrie
acid was used.  Tarnishing was lessened by the addition to the water of slaked lime, and was prevented by a small quantity of ferrons
sulphate, also by o trace of potassinm bisulphate, not at all by caustic potash. Tarnishing was permanently prevented by placing an
iron nail in contact with the mnalgamated strip of shect copper; also by contact with a piece of zine. This makes a galvanic couple,
and the oxidation is transferred to the more positive ivon or zine. Iron pyrites on the plate apd in the water had no pereeptible effect.
Oue of the strips was then smeared with zine amalgam and it remained hright for a nmnber of hours, hut after 24 hours was slightly
tarnished. Another strip treated with a little mercury containing a little cadmium retained its color 8 days, In view of these and
other known facts, it is recommended that mill men who have trouble with their plates should make some experiments, each separately,
as follows: (1) place some bars of iron on the apron, say one across the upper end and one on each sile edge, also one i the middle;
(2} use zine amalgam on the apron; (3) dissolve a little cadmium in the quicksilver for use on the apron and in the mortur; (4) fix a
tauk %0 us to deliver a small streaw of water, containing potassinm eyanide, into the mortar constantly while erushing. This hus been
done in some mills with good effect.

Thaose who have occasion to work auriferons material in pans would do well fo try a solution of potassinm cyanide in which a little
red oxide of mercury is dissolved. The effect of this solution is to coat every particle of gold with quicksilver, which greatly aids the
amalgamation. Not too mueh of the solution must be used, as it dissolves gold; however, it is helieved that the dissolved gold can
be recovered by using zine amalgam in the pan towarid the end of the operation. Before adding the solution the pulp should be made
slightly alkaline by the addition of a Iittle potash or sods. It is believed by many that zine amalgum is very effective in eatehing
gold, and still greater efficiency is elaimed for endminm amalgam. The pressure of zine blende in the ore has probably a favorable effect
on amalgamation by tending to prevent vxidation of the plates, with which it forms a galvanie couple in the same way as does o piece
of zine.

As to the loss of auriferous sulphurets, admitting that the best knovwn concentrators are nsed with the requisite skill and care as
to the adjustnient of the machine, and the quantity of ore and water supplied to it, the manifest canses of the loss are similur to those
of free gold, wentioned in the first two paragraphs. Flotation is promoted by the fineness of the particles of sulphurets and by the quantity
and rapility of the fluw and turbidity of the water, to which may e added two other canses, nawely, the tendency of cubieal grains, as
of some galens and pyrites, to rell down the inelined apron of the machines, and the property whick seine sulphurets have of not being
wetted by water, in consequence of which, though specifically heavier than water, and remaining submerged when once beneath the
surtace, they will float if removed from beneath the water and again assailed by a wavelet.  This phenomenon was observed particularly
in Arizona, where an ore containing copper pyrites was treated on an Embrey conventrator, which is a traveling belt with an “end
shake™.  The sulphurets would remain on the belt until the travel had carried them to 2 point beyond the jets, where the reflux of the
water would leave them stranded, as it were, and when again overtaken by the wavelet produced by the “ end shake”, or longitudinal
oseillation of the belt, would float. On viewing the belt from a snitable position, the snrfuee of the water npon it was seen constantly
covered by the floating particles, The attempt to concentrate the ore was a faflure, the waste being teoo great. Perhaps a machine of a
different class wonld have been more snccessful,

The loss of particles by rolling will probably be prevented by the new corrngated helts which are now being introduced with the
Frue machines. Some loss of sulphurets may be occasioned by their not being entirely separated from the rock particles, in vonsequence
of which there is not sufticient difference of density between the compound mass and the particles of pure gungue to epable a separation
to be effected, The percentage of sulphurets which is lost is even wore rarely known than that of the gold, and is more dificult to
determine, The percentage of value saved from that going on to the concentrators is readily foumd by assays of the pulp snpplied to the
machines and of the tailings leaving them, corrected for the proportion of the weight which is retained asheadings.  Thus, suppose the
material to be concentrated assays $2 per ton and the tailings assay 20 cents per ton, while 1 ton in 10 is retained as headings, we have

30 - 10
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in 10 tons of material $20, in 9 tons of tailings $1.80; consequently the 1 ton of headings must contain $18.20, and the recovery of value
by concentration is 91 per cent.

The loss of quicksilver on the mother lode varies from 1 to 2 cents’ worth per ton of ore usnally, according to the richness of the
ore. The monthly loss at the Keystone mill one year was 1,276 onnces troy, and 10 ounces additional in retorting; another, 861 ounces
troy, and 10 ounces additional in retorting. At the Bunker Hill mine, 67.5 pounds avoirdupois are lost monthly, with about the same
nuber of tons of rock ernshed, say 100 tons per day, or 8,000 tons per month. Testing tailings i a horn does not show at these mills
any quicksilver or flowered amalgam usually, but only apparently a trifling amount of sulphurets. The loss of mercury is cansed
largely by floating, and is usnally less where the outside plates ave cleaned up every day or two. In the few cases in whieh the loss is
stated in gold mills it amounts to only a swall fraction of an ounce to the ton of ore, and does not of itself constitute a serious item of
expense; but the question suggests itself whether or not the lost mereury is charged with gold, which is therefore also lost. That
some amalgam passes the aprons and plated sluices is proved in the North Star mill, Nevada county, where Gauthier’s shaking mnalgam
table saves $50 per day between the sluices and concentrators. In this case the greater part of this amalgam wonld most likely have
been saved by the concentrators had not the shaking apron intervened, and, though the mereury would have been lost in the subsequent.
treatment of the headings by roasting and ehlorination, the gold would have been saved, minus the loss that would acerne during that,
treatment; Lut uside from the fuct that it is not desirable to have amalgam mixed with the concentrates for treatment by elilorination,
there are many cases in which coneentrators are not used, In such cuses the loss of $50 per day would not be insignificant in any mill,
It is generally supposed by mill men that if they find but little amalgam or noue on their lower plates they are saving all the gold, or at
least the loss is infinitesimal.  That this may be an erronevus supposition is shown by the fact that the Spanish mill amalgam is collected
on the lower portion of the ¢“tuail plates” when none is found near the upper end, and a significant cirenmstance is that it is colleeted
at a puint where a curve is formed by reducing the pitch of the plates. The effect of the curve in the plates is worth attention. Mr
Tregidgo aud others have found by direct experiment that a eurved plate collects more gold than a flat one, and that a convexity is
better than a concavity., That which collects gold will also be likely to collect amalgum aud mercury, In the Plumas-Eureka mill 76
pounds of mereury are lost in working 4,600 tons of ore, The proportion of gold contained by dry amalgam varies with the degree.
of comminution of the gold from one-half to one-fifth. If we admit that the merenry is lost in the form of a dry amalgam, coutaining
one-fifth of its weight of gold, the above quantity represents 95 pounds of amalgam, containing 19 pounds of gold, which, with 11.58
troy ounces to the pound, at $14 per ounce, would give a value of $3,878.28 to 4,600 tons of ore, or 8431 cents per ton. However, it may
be eonceded that not all of the lost mercury is in the form of dry amalgam.

As to the causes of the loss of mercury, it may well be supposed that a portion of that loss is due to ordinary wear; that is, that the.
metal is, to a slight extent, subject to attrition by sand and water, the result being a quicksilver dust of sneh extreme fineness as to he
ineapable of being recovered. Another portion is lost by handling, by adherence to the fingers of workmen, by splashing when poured,
ete., and it is quite possible that a little may become oxidized or combined with sulphur or other mineral matter from the ore. Some .
undoubtedly evaporates at ordinary temperatures, though in searcely appreciable quantities, In the process of retorting the amalgan
there may be a failure to expel quite all of the quicksilver, a portion remaining with the gold, and not all that is expelled is condensed
and collected, as at the Keystone mill, where 10 ounces monthly are thus lost. Aunother way in which some quicksilver may he lost in
gold mills, as it certainly is in silver mills, is by adherence to metallic particles which are attached to the gangue. In this case it is the
gold that steals the quicksilver, instend of the reverse. The discovery of the cause und the prevention of undue oxidation of the plates
will obviate one fmportant source of loss of amalgam. Frequent removal of the amalgam from the mortars seems to be beneticial, and the
common practice of running for a month, or until the shoes and dies are worn out, before eleaning up appears to be bad. Therefore, on
account of the waste of amalgam by abrasion or extreme comminution, it might be found profitable to elean the batteries, at least partially,
every two or three days, notwithstanding the loss of a little time in so doing.

As a substitute for silver plating, some mill men smear the smalgamated plate with silver amalgam. There is some diversity of
opinion and practice in the matter of preparing the copper plates when not silvered, and some operators think they have processes of
unequaled efficacy. It makes no difference as to how the mercury is induced to attach itself to the plate, unless it may be in the expense,
provided the amalgamation is thorongh, and that any chemicals used in the process are afterward completely removed by washing. An
efficient way in which to amalgamate a plate is first to clean the surface thoroughly iy pouring on it nitrie acid of such strength as to.
#Dite” promptly and effectively, then wash repeatedly with elean water; next ponr ou asolution of corrosive sublimate, which will cover
the entire surface with a slight film of mercury, again wash, and then, on pouring quicksilver upon the plate, it will spread over the
entire surface with the greatest facility; even a il of oil on the plate can not prevent the spreading oradhering. A methoed preferred
by some, though more laherious, is to scour the plate with sand until it presents a bright, clean surface, afterward rubbing it with
quicksilver and solntion of cyanide of potassinm, Others prime the plate by meaus of a solution of mereury in nitrie acid, following
that with metallic mercury. ,

It does not require any great skill to amalgamate copper plates, but to keep them always bright and active while in nse is more.
difficult. What seeins, however, to be a good plan is to auneal a new plate before amalgamating it.  This softens the hard filin preduced
Ly the rolling mill and leaves the plate in a better condition for catching the gold on its surface.

There is in mosgt gold mills a want of intelligent adaptation of means to the end sought in amalgamation. The finer particles of gold
are tlrose which are the more liable to be earried away in suspeusion, and which consequently require the greatest feasible exposure to
the possibility of contact with the amalgamated surfice of the plate. The coarse gold is amalgamated in the battery. The coarser of these
particles which are thrown ont of the mortar by violent agitation of the water within are readily arrested on the apron. What, then,
is the objeet of the plated sluices through which the pulp is afterwards conducted? Manifestly it is to save those finer particles whivh
continue to move with the enrrent. Is it, then, philosophical to inerease the violeuce of that current hy restrieting it to a narrower
channel, which is done in almoest every instance, the aprons Laving a width of from 4 to 5 feet, while the plated slnices are only from
14 to 16 inches wide? If the sluice was turned sidewise to the stream, the plates enrved as a segment of a cylinder, and the pulp spread
over a width of 12 feet instead of 16 inches, and at the same time suitably diluted with clean water, it wonld probably deposit more of
the suspended gold in the 16 inches of traverse aeross the plate than it now does while rushing through the 12 feet of length with only
16 inclies of Lreadth., The principle has been demonstrated to he correct by actual experiment.

There is a manifest tendency toward an increased nse of wire-gauze serecns in wet crushing mills in some parts of the state. It
has often Deen asserted, and is perhaps generally believed, that Drass-wire sereens cal uot be nsed with quicksilver in the battery, and
far this Teason sereens of that character have been Jeft generally to the silver mills, while even they have more commonly used punehed
sereens for wet work, The general idea is that the brass will become amalgamated, :nul. that fivst choking :uul. then destruetion of the
sereen will ensue; but this does not seem to be the case, which will not greatly surprive any o_rue who has tn’erl to nxxx:}lgzl'xxuate brass.
withont using some kind of chemical to induce adherence of the mercury. Wit’h SO ure,:;, especially thoese whicl contain zine Dlende,.
the brass screens have been known to become amalgamated in 12 hours without the nse of chemicals in the battery.
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Sereens made of common tin plate, punched in the usual manner, are being used ro the astonishment of many who had supposed
that the mereury would Jay hold of the tinued surface and canse choking of the sereen, whereas, in fact, the special merit claimed for
the tin sereens by those who use them is freedom from choking, which may be due to the thinness of the plates.  Tin screcus are used
in Amador county by one or two mills, The tin is hurned off previons to using, They do not last long, but the olid sereens, having some
little gold attached, are returned for new ones, pound for pound, and they are found to discharge well. In wmwany, if not in all, of the
best gold-quartz mills the sereens are not more than 8 inches high, often not more than 6 inches, aud experience proves that tlis is
ample, and that the old style of from 14 to 16 inches high has no advantage over the present. As to placing the sereens vertically, or
with a slight inclination ontward, it seems to make no appreciable difference,

In batteries the tendency is toward heavy stamps, some of the new mills having them of 1,100 pounds weight, while 1,000-potnd
stamps in some sections are bécoming quite common.  Another change is the inereasing substitution of ritles tor inside plates, The
ritiles are cast on an iron back plate, which is fixed in the mortars, and are said to catch a great portion of the amuldgan.  Steel shoes
and dies are usually congidered more economical than jron, and are heing more generally used than formerly.  In some Caulifornia mills,
as well as in the Silver King wmill, in Arvizona, it has been found that the steel dies become worn in holes, und so irregularly as to be
rendered useless long betore they are worn down tosthe requisite size for abandonment, while the shoes remained in exesllent form,
In these cast-iron dies were used with steel shoes very advantageously.  The iference to be drawn from this irregularity of the wearing
of the dies is that the material of which they were made was of a bad quality. It is commonly stated at the mills where steel is used
that the shoes and dies of eastern make are much superior to those made in California, and at the Plumas-Eureka mill the English
article is declared to be hetter than either of the others.

Tappets and cams of steel are now becoming common, and give great satisfaction. The tappets are generally comterhored, and
this practice is also being applied, though less generally as yet, to cams,  The effect of the counterbore is to give the cam or tappet three
paints of contact witl the shaft instead of only twe, as when the core is civenlar, the connterbore being slightly oval, with the longer
axis parsing through the key seat in the eam or the gib in the tappet.  This gives greater stability by preventing oscillation or wabbling.

In regard to the weight of the stamp, it must be remarked that the nominal weight, as given at the foundries, Is greater than the
aetual weight. The former is the gross weight, the latter the net weight, of the finished stamp, including stem, boss, and shoe.  The
difference may be 50 pounds, by which amonnt the reported weight must be reduced in general.  Unfortunately the most advantageous
weight of stamps for erushing gold quartz ean not be deduced from a comparison of the stamp doties in the different mills, hecause the
stamp duty is a function of mauy different quantities. The harduess of (uuartz, as tested by scratehing, is nearly nniform; but the
facility with which it may be erushed depends greatly on its texture, as whether it is friable, like that of the Yuba nine, or compact.
The size of the lumps of ore falling nnder the stamps exercises an important influence on the stamp daty, for, while a large piece manifestly
requires more force to erush it than a small piece, it nnfortunately happens in a battery that the larger the piece the less force is applied,
because the drop of the stamp is proportionately reduced at the time when it should be increased. For the same reason the manner of
feeding makes a great difference, high feed taking more from the fall of the stamps than low feed.

Naturally, the wore the rock is broken into small pieces bhefore it goes to the battery the lower and more nniform can the feed be
made and the less drop will the stamps require; hence the frequency of the drops can be increased, and more ore can be crushed with the
expenditure of a given amount of power in lifting the stamps. At the Silver King will, in Arizona, the stamp doty with a given drop
was inereased fully 20 per cent by the use of a good rock breaker, as compared with the resnlts of breaking by means of hand hammers,
Then not only the grade of screen nsed, but the height of the discharge above the dies, the width of the mortar, the extent and rute of
stamp drop, the quantity of water used in the battery, the proportion of the sulphurets, all inflnence the rate of ¢rushing, even though
the ore may be essentially quartz, and when different kitfds of rock also enter into the question it hecomes so mueh the more involved.

In the Delhi mill stamps of different weight are used, namely, 1,000 ponnds and 1,100 pounds, the sereens and drops being equal.
This wounld afford a good hasis for comparison but for certain eireumstances, In the first place, the dinmeters of the shoes are not
proportioned in the ratio of the weights, being, respectively, 9 and 10 inches, giving the erushing surface ratios as 81 to 100, while the
weight ratios are as 90 to 100. In the second place, the heavier stminps ure 4 in battery, while the lighter are but 4, whick places
the latter at a disadvantage in two ways: first, because the erder of the drops ean not he so well arranged, in consequence of which £
adjacent stamps follow each other, which is a disadvantage; second, because one-half of the 4 stamps are necessarily end stamps, while
in the other case only two-fifths are end stamps, and it is conceded that the end stamps do less erushing than the others in a mortar,
Thus the statement of the mill foreman that the S-stamp batteries crush one-half ton per stamy a day wore than the L-stamyp batteries, while
doubtless true, can not he accepted as proof of the superiority of the heavier stamps, which cousume less power in proportion to the work
done; that is, they require one-tenth more power and do one-fifth more work, nearly.

The Blue Bell and Washington mills, in Nevada county, are alike in weight of stamps, drop, number of drops, and grade of serecus,
yet the respective stamp duties are 1.7 and 2.2 tons, while the Yuba, with 50 pounds wore weight of stamp, 1.25 ineh more drop, and £
less to the minute, has a duty of 2 tons. The power required for the Blue Bell and Washington is to that required by the Yula as 4,308
to 5,41, while the mean duty of the first two is to the mean duty of the last ax 195 throngh 30 meshes to the inch to 200 throngh 40 meshes.
The additional power consumed in the Yuba, equal to nearly 23 per cent, gives nearly 2,7 per cent more vre crushed through a sieve which
has nearly 78 per cent more meshes to the square inch.  The value of the difference it is inpossible to compute in terms of power required,
hence this comparison is of little ntility.

The Gaston Ridge mill, with 750-pound stamps, eonguming a power represented by 58, has a duty of 2.75 tons daily, while the Omaha,
with 900-pound stamps and a pewer constunpticn represented by 80, gives a duty of 1.6 tons daily, the screeus being of the same grade
fu Dath.  In this case the lighter stamp consumes the greater amount of power, owing to the higher and more frequent drop, and it
crushes nearly 72 per cent more ore with 16 per cent more power, which ig largely in fuvor of the Hghter stamps.  Again, the Mayilower,
with 950-pound stamps and a power in the proportion of 59, erushes 2.5 tons through the same screen; hence, with slightly less power,
the lighter stamp again erushes more than the heavier by 10 per cent. ‘

Comparing the mean results of the Blue Bell and Washington with the resalts of the Crown Point, we have:

Weight Of STAINPS . o e v v eer ittt #50 pounds; power, 44; duty, L85
Weight of atamps ve-e-. 700 pounds; pewer, 43; duty, L. 50

As the sereen is the same, the result is in favor of the heavier stamp.

The following are the results of some ealculations of the proportionate power required to crmsh 1 ton of ore in different mills.
The proportional power is found in this way : The nominal weight of the stamp is corrected by the suhtraction of 50 pounds for trimming
and mean wear. The stated dzop is reduced by 1 ineh to allow for the loss of drop by the ore under it The corrected quantities are then
multiplied together, and the product is mmltiplied by the munber of drops per minute. . This produet divided by the stated stamp duty

gives a relative figure representing the power used in lifting the stamps.
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PROPORTIONAL POWELR REQUIRED T0 CRUSH ONE TON OF ORE AT VARIOUS CALIFORNIA MILLS.
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These results show tive impossibility of dedueing anything usefnl in this respect from the records of different mills working on
different ores.

Of machines other than stutap batreries for the reduction of auriferous rocks the writer can say but little, unless as to the work at
the Spaunish mine, in Nevuda county, where perhaps the lowest grade of milling rock that has ever been made profitable in this eountry
is suecessfully worked in Huntington centrifugal rolling wills,

By reference 1o the notes on the mine in question in the report of the state mineralogist of California in 1888 it will be seen that
the ore yichls an average of 70 cents per ton, on which « protit of 20 cents per ton is vealized. It goes without saying that the conditions
are exceptionally fuvorable fur extracting and willing the ore at little cost, and that a cheap class of labor is mainly employed; vet one
mnst adiire the courage of the mun who not only nndertukes to handle 70-cent ore without loss, hut bas actually paid off some $8,000 of
debts from the proceeds. In this plant the 3-foot Huntington mills work daily some 33 tons cach of soft slate mixed with a little
ferruginems quartz. It mist not be hastily inferred that this mill is suitable in all cases.

The Tustin mills have worked satisfactorily in Calaverss county, at the Willard mine, where they have heen used for crushing ore
for smadgamation on plates wnd concentration of the salphnrets, Mr. T. B. Morse, E. M., in his report on this mine, published in the
report of the state mineralogist of California for 1886, speuks of the work of this nachine, in comparison with stamps, as follows:

A onuparison of the twomethols of crushing shows o marked difference in the resnlts.  In erushing through the battery a large amount of slimes is prodnced;
with the pulverizer a very small guantity of stimes is made.  As a consequence, with ore whers the roek is very hard, the gold exceedingly fine, and the sulphurets
soft und brittle, ivis found that on the game ore a much greater pereentage of the fine gold is amalganated after the pulvervizers than after the stamps, and in
conventrating only 13 0 20 ger cent of the assay value of the ore can be saved after stamps and 85 per cent after the pulverizers, On the same ore and with the same
sgreen 1 palverizer is whont the equivalent of 6 1o 8 stamyps, according to the vharacter of the ore.

This verifies what hus been said as to some of the causes of loss of gold and of sulphurets.

Another machine is Kendall's national rocker. A mill of this kind is worked at Bald Hill, in Placer connty, and Mr. Bell, the
owner, states it 15 giving exeellent resalts from hard quartz containing free gold and pyrites. It was also tried at the Spanish mine,
anid although net so satisfactory as the Huntington, it did as well as o stamp battery. The Wiswell and Bryant mills, which ars
mudifications of the well-known Chili mill, or edge wheel, are well spoken of in some quarters. All these mills are essentially rolls,
differing from the Cornish and Krom rolls chiefly iu that they consist of a roller or rollers working against a plane, or a ring-formed
hase, instead of against another roller, with the advautage that the ore does not escape until it is fine enongl, while, especially in the
Tustin palverizer, it is not subjected to much needless trituration. It is well known that they produce less slime than batteries do, and
erush the ore with more evenness. While stamps may be best in mauy cases, it may well be that some of our mill men go too farin
giving them the preference in all,

Tt has been shown that one canse of a loss of gold may be execessive trituration in the battery. One of the radical defects of the
battery is that the rock is not completely expelled from the wortar as it hecomes fine enough to pass the screen. It would be easy to
demonstrate that it can not he, hut that is unnecessary, as the point is universally conceded., On the other hand, a loss, more or less, is
always sustained for the want of trituration of a portion of the ore, leaving many particles of gold still inclosed in the stone. The
notes in the report show a very general preference for the Frne concentrator; nevertheless, where the Frue and Trinmph are used side
by side in the same mill thers seews to he no difference in the results obtained, thongh preferenee is still given to the Frue, for the
Teason, 18 stated by the mill men, that it requires less care and attention than the other, which is to say equally good results are obtained
with less trouble.  How far the preference may he due to the fact that the Frue was first in the field the future must determine.

As u motor, where water power under high fall i3 available, the practical verdict of the mill men is in favor of the Pelton wheel.

In Amador connty. California, more Knight wheels are used than Peltou, and as many Dounelly as Pelton. Knights are generally
used in hoisting works, on aceonnt of the hydraulic nozzle. With 2 6-foot Kuight wheels and Dower gates and nozzles the engineer
can ran the eabls 400 feet per minute and stop the skip within a foot from the place it occupied when the gate was closed. These
nozzles o not work in o bucket shuped like the Pelton. The Pelton wheels nnder most heads work to a higher percentage. The
Dounelly wheel I3 used with sny nnmber of ronnd nozzies. The burkets are fastened on the wheel, as in the case of the Pelton.
Overshiot wheels are ruther frequently used with low falls, bt are open to the ohjection of a great tendency to become loaded with ice
in eold wenther; moreover, 4 Pelton will work with o low fall, and is cheaper than an overshot of large diameter. The true turbine
wheels ure not moich useld in quartz mills, probably Lecause o turbine for high fall is of very small diameter, and consequently must
wake vo wany revolntions per minute that exeessive © gearing down ™ is necessury in order to obtain the very moderate rate of revolution
required in mest parts of w rock mill, which is not the case with a Pelton, a Knight, or & Donuelly, as these can be made of much larger
diameter for uny given 1, and henee make fewer revolations per winute.  Another diffienlty with at least one of the best turbines is
that, if not worked ut foll gute, any suspended matter in the water, even mi sity lodges in the wheel case and obstructs the movement of
the gates when that hecomes necessary; also, the efficiency of such wheels is muel impaired by a small amount of wear.

The feeders in use, where not some simple home-made contrivanee, as the  hox feeder”, or the more ingenious “ bucket-roller”
feeder in the Ready Belief mill, are almost universally the Hendy Challenge.  The Templeton or roller feeder is used exclusively in the
Keystone mill, aned is giving eutire satisfaction, and the gmne feeder in the Bunker i1l mill works side by side with the Challenge, and
though the Jatter is cousidered the better mackine, it is muach mors costly.,

The writer lins examined o sumple of concentrated sulphurets a8 to an alleged volatilization of gold in roasting them in the mufis
withont salt.  The sender stated that he fonnd s loss of $22 in golid and 2 ounees of silver to the ton. Two assays were made on the raw

material with very vearly concordant results, aml two others were carefully rousted prior to the smelting, the results of these also nearly
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agreeing. The difference between the means of the raw and the roasted assays showed a loss of 0.5 ounce of silver per ton, or ubont
1.5 per cent of the total silver. There was no loss of gold.  The ore coutaing, besides ivom pyrites, tellurivm and mntimeny ; not any
copper.  In the experiment the ore was roasted with very low heat, and under a perforated cover to prevenut Ioss by decrepitation, tor
about 45 winutes, being twice removed from the wudile, cooled, uncovered, and stirred.  Afterwurd the covers were removed and the
roasting was continued for half an Lour longer under higher heat; the ore then smelled guite ©xweet ™, and was assuyed inthe usnal
munner.  The roasting dishes were well coated on the inside with reddle, and after the rousting the hottoms were scoured with ground
gliss to remove any metad which might huve passed into or adhered to the substunee of the dishes, the resulting dust heing added to the
agsuye.  The losses noted by the sender must be aseribed to the decrepitation of the ore, too rapid roasting, or aliserption into the dishes,
or to all of these canses combined, neither of which, however, would ave mnch effect in the rousting in u 3-licarth reverberatory furnace.

CHLORINATION OF GOLD OREX,

The following in relation to the practical ehlovination of golit ores by the barrel yrocess and the precipitation
of gold from solution was contributed by Mr. Johu E. Rothwell to the Engineering agd Mining Journal, New York,
Februavy 7, 1891:

This is 2 record of actnal, suecessful working expervienee on a large seale in 1590,

The chief ohjection to a plant of 50 tous or more capacity in 24 hours for the Plattner process is its enorious size and the lengthof
time it requires to complete u single operation. Therefore, the prohlem the vngineer has to solve in attenipting to treat low-grade
ores that will not coucentrate is to find a process that will treat his ores in lurge quantities quickly, cheaply. sud with as littde
interruption as possible, It may therefore be of interest to hear of one solution of this problem that has Deen demonstrated beyond a
doubt, In the reduction works, of which this article treats in partieular, the ore js erushed dry in DBlake and Gates erushers and 2
sets of Krom rolls, roasted in Briickper furnaces of 8 tons cupacity, aud chlorinated in barrels of 3 and 4 tonus eapucity.

CRUKHING,

The first thing to he eonsidered in treating an ore is to exnsh it propexly. To do this a series of experiments lias to be made to
ascertain how coarse the ore may he to give the best result in the after treatment, with reference to ceonumy, large capacity, uand best
extraction. The pulp for the best leaching must be ju grauular condition, and carry ag small o pereentuge of dnst or slimes ws possilde,
For this purpose roils properly managed are especially well adapted. A few Jessons from experience with roils may noi be out of place
here, The chief point i to have enongh of them to make the rednetion in size of purticles passed threngh them gradual, 2 sets are
suficient, but 8 will do better.  The ore should come to the course rolls not courser than three-fourths ineh mesh, and these rolls
should be set about three-eighths ineh apart,  The middle rolls are set abont three-sixteenths inch or Jess apart, aud the fine rolls abont
as fur apart as the size to which the ore has to be crushed. If ouly 2 sets are used, the coarse are set a little closer than with 3, and
the fine remain the sume.  The springs should be set up so tight that they will not give to the hardest pieees of ore, hut will allow a
piece nf steel or iron to pass through without throwing the belts. The periphery speed of the rolls should be abont the same ag or a
little faster than the falling speed of the ore, and the ore should be fed in an even sheet aeross the surface of the roll. Little trouble will
then he esperienced in keeping the surfaces trne and in producing a granular pulp carrying but a small percentage of dust. If rolls
were made of larger diameter and uarrower, the result would be a still more gradual reduction, and possibly a greater capacity. The
writer has used those of 89.5 inches (1 meter) diameter and 12 und 15 inches face,

ROASTING.

The roasting of the ore is one of the most important operations in its influence on the suecess of chlorination, but asthe characteristics
of each ore must be studied, none hut genernl rules can be laid down us to how roasting should be done. It is absolutely necessary that
the ore e roasted as nearly dead sweet as possible.

CHLORINATION.

The chlorination barrel in the works of which the writer has charge is made also the washing and leaching vessel. This is done by
placing asupporting diaphragm, fora filtering medinm, to form the chord of an urc of the eircle of the harrel. The diaphragm, or *“filter™,
a8 it is called, is made up of plates, corrugated similur to the ordinary filter-press plate, snd perforuted with holes every 4 or 6 inches
square, These plates ave supporied on segments, which are bolted tothe shell.  On top of the corrngated plates is placed the filtering
medium, an open-woven ashestos cloth. It is about as coarse as the ordinary guupysack, bng the warp and woof are of nineh heavier
thread. Over this is pluced an open grating, and the wholeis held in place by cross pieces, the ends of which rest under straps holted to
the inside shell. In this way, while the whole is Tigidly held in place, it is very easily and quickly removed when the changing of the
asbestos cloth hecomes pecessary. 2 valves on each end of the barrel, above und helow the tilter, are for the inlet und outlet of the
wash water and solution, respectively. The barrel is charged by first filling the space mnder the filter with water, which at the same time
is allowed to pass throngh the filtering medium and wash it; then the required quantity of wuter is put in above the filter. There are
pow two methods of charging the pulp and the chemicalg, lime chloride and sulphurie acid. In one the lime is g0 placed in the ore
charge in the hopper over the barrel that it goes in with the ore aud is completely buried with it. The acid ean then be added with very
little danger of generating any gas before the plate on the charging hole can be put on and secnrely fastened.  The other way, which
seemns to be still better, is to pour the acid first into the water, through which it sinks in & mass to the bottom and does not mix, The ore
is then let in, and the lime added the last. The chances of generating any gas areumeh less thun in the first method. A barrel charged
in this way has been known to remain open for from 5 to 10 minutes after charging withont generating gas, but it has been demonstrated
that on the first revolution of the barrel the gus is immediately liberated, and creates cousiderable pressure, After the chlorination is
complete the barrel is stopped, so that the tilter agsumes a horizontal position.  The hose i attached to one of the outlet pipes and conducts
the solution to the reserveir tank. A hose is also attached to the inlet pipe, and water is pumped in nnder pressure, and the leaching
ecmmences. The air in the top part of the barrel is compressed and forms an elustic enshion, which gives the wash water perfiet freedom
to eirenlate evenly over the whole surfiee of the ehurge und wash every portion of it thoroughly and with the smallest quantity of water
possible, By washing in this manner no gas is allowed to eseape into the Imilding, The solution rans inte a covered reservoir tank,
from which sn exhanst fan draws the exeess of gas and discharges it ontside the huilding.  The length of time required to do the leacking
saries with the leaching quality of the ore treated, charges having heen leached in 40 ninutes with a pressure of from 30 to 40 pounds per
square inch, With higher pressures the time can be materinlly shortened. " As cun readily be seen, the ore in the barrel is in the best
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possible shape for rapid and perfect leaching. When the barrel is stopped the ore settles on the filter, the coarsest and heaviest on the
bottom and graduated evenly uver the whoele surface and up through the charge to the slimes on top. In order to facilitate the leaching
of charges carrying an excess of dust or slimes, a valve placed in the casting of the head, on a level with the surface of the pulp, is opened
Just after the barrel is stopped, and the dust und slime which remains in suspension is run off into an outside washing filter press, where
it can be treated separately, and the charge washed in the usnal way. The tailings are discharged into a car which will hold the whole
charge of ore and water, and then run out; or, if water is abundant, they are discharged into a sluice and washed away.

For leaching purposes the amount of water necessary to wash a charge varies very little with the richness of the ove, which goes
to show the perfect leaching condition of the ore in the burrel. The amount required is about 120 gallons per ton more than the quantity
used in the barrel for chlorination, which is about 100 gallons per ton,

In order to get 0 concentrated solution for after treatment and to reduce the amount of solution to he treated, also saving in water,
a tank is placed above the barre], and when the richest of the solution and wash water has run out into the reservoir tank the discharge
hose is connected with the pipe leading to the upper tank, and the washing is finished into it.  The solution collected in this way is used
in the next following charge in the barrel.  The qnantity of solntion to be precipitated is thus rednced to abont 120 gallons per ton of
ore treated, .

The advantages of this method of treating ores are many, among which may be eited the small amount of Iabor, and especially
of skilled lalor, necessary; the freedom of the building from chlorine gas; the control one has over the perfeet washing of the charge;
the small amount and simplicity of the machinery for the great amount of work accomplished.  One man of ordinary intelligenee and
2 helper are able to take care of 3 barrels; that is, look after the charging, leaching, and discharging, If the tailings are sluiced
out, they can also attend to it; hut where they have to be frammed out one more man is necessary.  The disadvantages are duo to the
construction necessary, but do not interfere in any way with the successful working of the barrel.  They are prineipally the amount of
space taken up by the filter and the portion of the barrel under the filter, and the fact that when the barrel is charged and running it is
not in a perfectly balanced condition. These disadvantages can be overcome to a great extent by a little different construetion. By using
a filter placed close to the shell, only space enough being left hetween it and the shell to allow of free circulation, and reaching to the
same height on the sides as the horizontal filter, then by using compressed aiv to displace the solution and wash water, an equally good
result could be had. '

PRECIPITATION.

For the collection of the solution 2 tanks are necessary, each of amiple capacity to hold a day’s solution from all the barrels. Those
for colleetion are placed on the same floor as the chlorinators, or, where there is sufficient fall, on the floor below. Then on the fluer
below them are the precipitation tanks, which should be of the same capacity as the collecting tanks and the same in number.  The linit
+to the size would probably be a 50-ton capacity. Where more is treated another hattery of tanks would be necessary. For a precipitant
the writer has found hydrogen-sulphide gas, generated from paraffin and sulphur or iron sulphide and sulphuric acid, to give the cheapest
and most satisfactory resnlts. It is generated and then forced through the solntion with a small air punp, which at the same time forces
air through and keeps the tank of solution in an agitated state and expels the free chlorine gas.  In this way a precipitation can be made
in a short time, and the precipitate is in a collected and flocenlent form that settles quickly. To save time the gas is turned into the
tank while this is flling np, so that when the tank is full a very few minutes finish the precipitation and collection, The tank is now
allowed to stand for 2 or 3 hours, when it has settled sufficiently to draw the supernatant liguor off through a filter press. There is
little danger of precipitating ersenic or antimony that may be in the solution when it is worked cold, as they do not commenes to come
down till some time after the gold has precipitated and collected. Of course any copper or lead in solution will be preeipitated with
the gold, which would not make this precipitant desirable where there is considerable of either metal in selution; but with small
quantities they are easily taken care of in the after treatment. The loss in gold is considerably less it the precipitate is allowed to
acenmulate in the tanks and a clean up made after 8 or 10 precipitations than if it were filtered through a press and collected after
every precipitation. Tlere does not seem to be any advantage derived from a continnous preeipitation and collection on this account
if hydrogen-sulphide gas is used as the precipitant, as the filters will soon become so coated and elogged with the sulphides as to retard
rapid filtration withont extreme pressure, which is sure to inerease the loss. The handling of a large nmnber of filter cloths is also a
gource of loss, no matter how carefully it may be done. The sane ohjection applies to all continnous precipitation schemes where large
quantities of solution are handled. _

The ashestos filter cloth can be changed in about an hour and a balf, anl under ordinary conditious will last for npward of 100
charges, Que cloth has been known to last 150 charges, so that this objection to the filter inside the working barrel is really nil.

The life of the supporting plates and grating can be made to equal the Iife of the lning of the barrel, and that with barrels thab
have several thousand charges to their credit shows little signs of wear yet. .

CHEAP MINING AND MILLING IN 1388 AND 1889.

The following deseription of the work at the most economical gold mines and mills in the United States is pub
on record as showing the minimun costs attained at the date of the Eleventh Census, 13889:

The cost of working at the Spanish gold mine, California, has proved to be the lowest on record. While the
mine is not operated on a large scale, it has the advantage of water power and of having soft ore at and near the
surface and easily run into the mill. Taking the cost per ton for mining wwd milling together, this 1'epu.rt makes
the best record, and s in its way as remarkable as the famous run of the North Bloomfield ll‘\"(h':llllic mine. i]fPe
Jowest mine cost per ton was 31.4 cents, and milling cost 20.8 cents, or 52.2 cents per t«‘_)n'totul, in November, 1857.
The highest total mine and mill cost per ton hetween September, 1:8"5‘7., andd E\[nvwh, 1838, was 60.6 cents, and the
monthly returns were pretty regular. Even at these rates the margin fnr.]n‘rutlt is not large, . ]

The following information was furnished to the Engineering and Mining Journal, May 5, 1888, by Mr. F. W,
Bradley, the lessee of the mine:

Ore can be handled here cheaply because the mining is in n large deposit of soft slate that erops out from 30 to 100 feet .iu width on
the face of a steep mountain. This slate is geamed in every direction by small stringers of quariz, There i8 a little gold in the slate,

gome in the quartz, and considerable in a loose free state in the clay parting between the quartz and the slate.  The formation has a
pitoh of abont 80 degrees from the horizontal. When the weather permits, the mininyg is done in open cuts on the croppings over the
o
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main working tunnel, which starts from the surface immediately at the top of the mill building and follows the course of the deposit
into the mountain. During stormy weather ore is obtained from acenmulated supplies and by stoping the best portions of the deposit
over the tunnel and replacing the same by square sets of timber in such a manner as to form ore bing for storing and loading into the
tunnel ears ore broken in the cuts. In the cuts the softest streak near the foot wall is stoped by Chinese miners. Ore left on the
foot wall soomn slacks off and ore on the hanging wall and also portions of the hanging wall eave in.  All waste is separated as much as
pussible from the ore and left in the worked-ont cuts, there heing a strong pillar left at the end of each cut.  The tunnel has a grade of
2.5 iuches to 16 feet. A brake on the last car controls a train of 10 loaded cars coming out, and a mule easily hauls back the empty train.

MILLING PLANT AT THE SPANISH MINE.

1,026, 08

Cost of milling plant under cover and PUNIIDE . o on it o iiics e a e caamasaaasssaaasersascnsesnansnsaroennn 14, 696. 20

Freight, $24 per ton from San Franeisco; lnmber, $22.50 per thousand.

The mills erush from 120 to 140 tons per day, depending upon the proportion of quartz in the ore.  Amalgamation is done inside the
mills, obtaining 45 per cent of the gold saved around and inside the mills and 53 per cent on the plates. The tailings are not touched
after leaving the plates, One ounce of quicksilver is lost for 16 to 31 tons of ore crushed, depending upon its value,

In experimenting with sereens, a No. 6 slot was used for a long time, but was finally replaced by a No. 5.

The Huntington mill 18 peculiurly adapted for working this ore, and with stam)s the mine would not pay.

Tu the first 10 months 1 5-foot mill and 1 4-foot mill crushed 17,200 tons of ore. 2 5-foot mills were then added to the plant.
Sjnee then the 4 nills have erushed 19,402 tons. The ore, of which 27 cubic feet is called a ton, consists of ahoutone-third hard quartz,
oue-third tough slate, and one-third decomposed quartz and slate, The 4 mills require 22 horse power, are run at 60 revolutions per
winute, and discharge through o No. 6 slot sereeni. During the last 4 months the mills have averaged 136 tons of ore per day.

RESULTS AT THE SPANISH MINE, NEVADA COUNTY, CALTFORNTA, TN 1888 AND 1889,
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RESULTS AT THE SPANISH MINE, NEVADA COUNTY, CALIFORNLA, IN 1888 ANT) 1882—Continuned,
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LOW COST OF MINING AND MILLING AT THE DALMATIA MINE, ELDORADO COUNTY, CCALIFORNIA, IN 1SHL
[From the Engineering and Mining Jonrnal, Decensher 6, 1880.]

The Dalmatia mine is owned by an English company and i8 managed by Mr. George Cnllen Pearson. ‘The mine is located on the
sammit of a broad ridge between Rock creek and the South Fork of the American river, three-quarters of a mile east of Kelsey. It
contains a wide belt of chloritic ox a fine amphibolitic schist inelosed in clay slate. This Delt is greatly decomposed and filled with a
great number of quartz seams carrying gold, The width of this anriferous zone is not exuctly known, but a tunnel cutting across it about
150 feet below the croppings has shown it to he more thun 130 feet, The whale mass of reddish decomposed rock and quartz is mined.
Tt carries on an average from $1.50 to $2 per ton. The ore is quarried in a wide, open pit at the croppings aud dumped down to the tunmnel
level through several roomy chutes. At the month of the tunnel, which is about 300 feet long, the mill is sitnated. The cars dmnp the
ore over a grizzly down to the level of the rock breaker. The machinery consists of 3 Huntington mills, doing excellent work on
the soft ore, a 10-stamp battery, and a rock breaker. The ore carries but little sulphurets, and these of a character hardly worth saving.
The capacity of this plant is somewhat over 100 tons per day of 24 hours, say about 3,500 tons per month, The power station is situated
at the mouth of Reck ereek, 1,200 feet helow the mill and 2 miles distant. A diteh owned by the company conducts the water of Rock
creek half a mile above the mnuth. At the station it has a head of 110 feet. Tt is drafted through a 5.5-inch nozzle to an 8-foob
Pelton wheel giving 100 revolutions. 130 horse power is developed. The gencrator iy a 100 horse power Brush dypamo with 900
revolutions per minunte. The eurrent is conducted to the mill and returned by meuus of o copper wire, No. 3, Brown & Sharp gauge.
A 60 horse power Brush motor receives the current at the mill, and, running at 800 revolutions, transmits the power to the countershaft
of the mill. The efficiency of the Peltom wheel is stated to be 86 per cent. The loss in conducting the current through the wire for 2
miles, measured by volts and amperes af the power station and at the will, is about 10 per cent. The actual amonnt of horse power
farnished at the countershaft of the mill as compared to thut furnished at the shaft of the generator, that is, the efficiency of the whole
electric plaut, is not known at present and cun onlv Le ascertained by dynamometric measurements, but the probability is thut it does
not exceed 60 or 65 per eent. Besides produeing electricity for motive power the generator runs incandescent lamps for lighting the
mill. The plant was erected in the spring of 1890, the work being gre: wtly returded by the rainy weather and bad roads, It has been in
eontinuons operation for about 5 mounths, The operating expenses of the whole plang are surprisingly small.  The ore of the Dalunuatia
is mined and milled for 50 cents per ton.  The mining is done by contract, the price per tun being 7.5 cents,  The remaining 42.5 cents
represents milling, management, and amortization of capital.
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